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Start the New Year Right 



Stewart «r»[- 
opeedometer 



Make 1917 your banner year! You can do it if 
you get started right. 

Determine now to sell nothing but advertised 
goods — accessories of known value with a repu- 
tation and record for service. Eliminate from your 
line the accessories which demand so much sales 
effort. They cannot be profitable. 

Successful retailing of automobile accessories 
depends entirely upon the brands you carry in 
stock. Accessories which have a quick turnover, 
and for which there is a big demand, are real 
money-makers. You really can't afford to handle 
any other. 

Look about you and note the successful mer- 
chants in other lines. In nearly every case you 
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will find their success is due to featuring only ad- 
vertised goods. 

Stewart Products are leaders — a line that is 
standard, well-known and widely advertised. 
Stewart Products have a name and reputation sec- 
ond to none. That is why Stewart Products are 
the fastest-selling accessories today. This is the 
line you should feature and concentrate on for 
1917. 

Let Stewart Products help make 1917 your big- 
gest, most profitable year. Start right now — de- 
termine to sell nothing but advertised goods — be- 
gin with a complete line of Stewart Products. 

"It will pay you to see that every car is 
Stewart-equipped " 
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The Evolution of 
Automobile Bearings 



The first bearings to be used in automobiles were those 
of the cup-and-cone ball type. Both vertical and end thrust 
capacity limited because of the stress being carried at the 
point of contact of two or three opfhe balls. 



The straight roller bearings were the next step in ad- 
vance, having greater vertical load capacity because of their 
line contact. No end-thrust capacity, unless additional 
thrust bearing used. 



Next came the wedge-shaped or tapered bearing with certain 
advantages over both the ball type and the ordinary straight 
roller bearing. Greater vertical load capacity than the ball 
bearing, but smaller vertical load capacity than the straight 
bearing because stresses are not met at right angles. As both 
vertical load and en thrust are carried on one surface, the 
tapered bearing is more subject to wear and adjustment is 
often necessary. 
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Bower Roller Bearings are designed to meet at right angles 
every stress whether of vertical load or end thrust. The 
straight roller has a maximum of line contact which carries 
the vertical load, the end thrust being taken care of by the 
flanged head. Because of this division of work, the wear is 
reduced to the very minimum, and as the rollers are self-align- 
ing Bower Bearings never need adjustment. 

For the complete story in detail write for a copy of "The 
Evolution of a Bearing." 
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THE GUARANTEE 

The JFYMAN- GORDON GUARANTEE 
is far more than a promise to 
make good in case of failure 



IT is a certification of extreme care to 
prevent failure. It is the Wyman- 
Gordon receipt to the purchaser that 
every method known to modern en- 
gineering has been employed to guard 
against the slightest discrepancy. It is 
the Hall-Mark of a "Finished" Forging. 

Given a good design, certain specified ma- 
terials, careful workmanship — and, the- 
oretically, a good forging could be 
expected. But Wyman-Gordon methods 
go very much further than that. 

They first check the design; then make 
certain by exhaustive tests that the mate- 
rial is up to the mark: that the workman- 

WYMAN-GORDON 
COMPANY 

Worcester, Mass. 



ship is unerring. They then test the fin- 
ished product in every conceivable way 
to guard against the slightest deviation. 

Results of all such tests are sent to our 
customers with the product, so that they 
may know precisely what they are get- 
ting down to the minutest detail. 

This embodies the Wyman-Gordon idea 
of a finished forging. The experienced en- 
gineer knows that such a forging is always 
the cheapest to buy, for not only can he 
be certain of it, but he is spared the 
trouble and expense of finishing it him- 
self. 
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(Patented) 

As determining the capacity of a car 
or truck for rendering high-class 
service, no single item however sjtnall 
can be considered of minor impor- 
tance. For instance — a broken or 
sluggish or inefficient bearing in mag- 
neto or lighting generator or starting 
motor will so cripple these accessories 
as to destroy their functions in the 
unit performance by which the car or 
truck will be measured. 

All the higher-grade magnetos, 
lighting generators and starting 
motors are built in the full 
knowledge of the responsibility 
they must bear in the total per- 
formance. Which explains why 
they are, almost without ex- 
ception, fitted with " ftORffl/r 
Bearings of proved speedabQ- 
ity and serviceability. 

See that your 
Electrical Accessories 
are "USBfflfl" Equipped 




TflE N9RAM COMPANy OF AMERICA 

1790 BROADWAV NEW VQRIC 

Ball, Roller, Thrust, Combination Bearings 
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THAT both the products and policies of Stude- 
baker are particularly liberal in the benefits to 
the dealer is evidenced by the extreme satisfaction 
voiced by over 6,700 men who represent it in all 
parts of the country. These photographs show 
but a few of the many enthusiastic dealers' meet- 
ings conducted by Studebaker throughout the year. 

Studebaker dealer connections are based on some- 
thing more than a general agreement as to territory 



and yearly quota of sales. The requirements in- 
volved are rigid and exacting, but once the rela- 
tionship is established, every proved method of 
co-operation is employed by the Studebaker Sales 
Department that will tend to build prestige for the 
dealer and increase his profits. 

The reasons why these dealers regard their asso- 
ciation with Studebaker as such a strong asset 
may be of interest to you. 



STUDEBAKER 

South Bend, Ind. Detroit, Mich. Walkerville, Ont 

Addntt all comapondenc* to Detroit 
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Italian Fiat Absorbs 
U. S. A. Co. 

Heaviest Stockholders in U. S. 
Retain Interests — Josephs, 
in Europe, to Return 

Pabis, France (Special Cable), Jan. 
14 — The Fiat Co., of Poughkeepsie, 
N. Y., has been taken over by the home 
factory of the Fiat Co., Turin, Italy, 
according to information obtained in 
Italy a few days ago. The details of 
the deal are not disclosed, but it is un- 
derstood that some of the heaviest stock- 
holders in the U. S. A. Fiat factory 
retain their interest. J. S. Josephs, 
treasurer, retains his interest. Mr. 
Josephs is at present in Europe but sails 
for America in a day or so. 

Allen Motor Co. to Build 
Fostoria, Ohio, Jan. 16 — The Allen 
Motor Co. will build a large motor car 
plant on a 50-acre site and will employ 
1000 men. All parts of the automobile 
will be made here. The company has an- 
nounced that additional workers will be 
employed later because of other factories 
joining the Allen company. 

Hunt Joins A. O. Smith Co. 

Detroit, Jan. 16 — Frank J. Hunt, pur- 
chasing agent for the Weston-Mott Co., 
has resigned to become the purchasing 
agent of the A. O. Smith Co., Milwaukee. 
It is reported that Fred Wade, purchas- 
ing agent for the Buick Motor Co., will 
take care of the purchasing department 
of the Weston-Mott Co. in addition to 
his present duties. 

Metzger Heads Detroit Club 
Detroit, Jan. 17 — William E. Metzger, 
president of the Auto Parts Mfg. Co., 
has been elected president of the Detroit 
Automobile Club; Martin L. Pulcher, 
vice-president and general manager of 
the Federal Motor Truck Co., is vice- 



president; Edward N. Hines, chairman 
Board of County Road Commissioners, 
second vice-president; Sidney D. Walton, 
consulting engineer, third vice-president ; 
W. B. Bachman, secretary, and J. Lee 
Barrett, treasurer. Directors include 
Martin L. Pulcher; W. A. Brush, man- 
ager Brush Engineering Assn.; R. K. 
Davis, sales manager Penn Spring 
Works; E. W. Lewis, vice-president Tim- 
ken-Detroit Axle Co.; A. O. Dunk, presi- 
dent Puritan Machine Co.; Sidney D. 
Walton; William E. Metzger; M. C. De- 
Witt, secretary Jeffery-DeWitt, and Ed- 
ward N. Hines. 

Continental Offers $3,500,000 Stock 
New York, Jan. 17 — The Continental 
Motors Corp. is today offering for sub- 
scription $3,500,000 7 per cent cumula- 
tive preferred stock, par $100. The new 
corporation, which recently acquired the 
entire property and business of the Con- 
tinental Motors Co., has a capital of 
$3,500,000 preferred, and $14,522,580 
common, par $10. The public offering 
is being handled by Lee, Higginson & 
Co., and William P. Bonbright & Co., at 
97% and accrued dividend. 



Slater Promoted by Firestone 
Chicago, Jan. 12— W. J. Slater has 
been appointed special representative of 
the general sales department of the Fire- 
stone Tire & Rubber Co. He was for- 
merly manager of the sales-promotion 
department of the company. 



D. A. C. to Honor Chalmers 
Detroit, Jan. 15 — Hugh Chalmers will 
be the guest of honor at a dinner given 
by members of the Detroit Athletic Club 
this week. The occasion marks the re- 
tirement of Mr. Chalmers from the club 
presidency. The invitations issued were 
made up in the form of a stock pros- 
pectus, "Hugh Chalmers, Inc.," etc. 

Among those who will attend will be 
James Couzens, W. O. Briggs, Mayor 
Oscar B. Marx, Harry Ford, Howard 
Coffin and B. G. Koether. 



Winton Wins Axle 
Suit Appeal 

Court Reverses Decree of Nov. 
20,1915, in Favor of Lindsay 
Auto Parts Co. 

• Cincinnati, Jan. 13 — An opinion re- 
versing the decree against the Winton 
Motor Carriage Co. in the axle suit 
brought by the Lindsay Motor Parts 
Co. has been handed down by the U. S. 
sixth circuit court of appeals. 

The Lindsay company brought suit in 
the U. S. district court, Cleveland, Jan. 
21, 1915, charging infringement of driv- 
ing axle patent No. 748,760. . Judge 
John H. Clarke handed down an opinion 
in favor of the plaintiff on Oct. 13, 1915, 
on the grounds that the inventor had 
shown evidence of the priority of his in- 
vention over similar axles, that the 
Lindsay axle constituted an invention, 
that the defendant was aware of the 
fact that the plaintiff had obtained pat- 
ents on the invention, and other particu- 
lars. 

The feature of the construction covered 
by the patent was that it allowed the 
inner or driving axles to be longitudinally 
removed from the tubular sections and 
inspected, repaired or replaced without 
disturbing the body of the car or dis- 
mantling the outer casings. The con- 
struction also permitted the differential 
to be inspected or withdrawn without 
dismantling any part of the car other 
than one-half the central section of the 
axle. 

Decision of Lower Court 

Judge Clarke handed down a decree 
on Nov. 20 calling for a perpetual in- 
junction against the Winton company 
restraining it from making the type of 
axle in question. The company appealed 
Dec. 8, 1915, and obtained on the same 
date an order from Judge Clarke sus- 
pending the injunction during the appeal 
of the suit. 
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Chevrolet Prices Are 
Higher 

490 Model Is Now $550 and 
Eight Is $1,385— Other 
Price Increases 

Flint, Mich., Jan. 12 — The Chevrolet 
Motor Co. has increased the prices of its 
products. The 490 is now $550, an in- 
crease of $90; the eight-cylinder model 
is $1,885, which is $286 more than was 
originally planned. 

Owen Magnetic Prices Increased 

Cleveland, Jan. 12 — All models of 
the Owen Magnetic cars were increased 
in price Jan. 1. The 125-in. wheelbase 
chassis on which is built a coupe, tour- 
ing car, limousine and landaulet, has 
gone up $150. The 136-in. wheelbase 
chassis on which is built a roadster, four 
and seven-passenger touring car, limou- 
sine and landaulet, has been advanced 
*200. 

New Selden Prices Jan. 15 

Rochester, N. Y., Jan. 16 — Four 
models of Selden trucks were increased 
in price on Jan. 15. The 1-ton worm- 
drive was advanced to $1,850 from 
$1,700; the 2-ton worm-drive was raised 
from $2,200 to $2,350; the 2-ton internal- 
gear-drive is now priced at $2,150, for- 
merly $2,000; and the 3V4-ton worm- 
drive has gone up to $3,150 from $2,950. 
The light delivery worm-drive truck re- 
mains at $985, and no change has been 
made in the price of the $1,385 1-ton 
internal-gear-drive truck. A 5-ton model 
with price and specifications will be an- 
nounced shortly. 

Reeke Resigns from Nash 

Detroit, Jan. 15 — Al Reeke, general 
manager for the Nash Motors Co., has 
resigned and will enter business for 
himself as a Nash distributor. 

C. H. Vincent Is Packard Experimental 
Engineer 

Detroit, Jan. 12 — C. H. Vincent, who 
was formerly associated with Ralph 
Mulford and E. C. Patterson, has severed 
his connection with the Hudson Motor 
Car Co. and is now an experimental en- 
ifineer for the Packard Motor Car Co. 

Goodyear Adds Cord Truck Tire 
New York, Jan. 12 — The Goodyear 
Tire & Rubber Co., Akron, has introduced 
a line of cord pneumatic truck tires for 
use in long hauls and interurban work. 
The company has for some time been 
making pneumatic truck tires of fabric 
construction which have given satisfac- 
tory mileage. The cord tires for trucks 



are not specially constructed tires, but 
represent simply the application of this 
principle to tires made in the proper sizes 
for truck use. In the method of con- 
struction they are identical with the cord 
tires for passenger cars. They come in 
the All-Weather Black Tread, and are 
made in sizes 36 by 6, 38 by 7, 40 by 8 
and 42 by 9, with ten to sixteen plies of 
cords, according to the size of the tire. 
The prices are a little higher than similar 
sizes in solid tires. 



Baum Succeeds Murray as Empire Tire 
President 

Trenton, N. J., Jan. 13 — The reor- 
ganization of the. Empire Rubber & Tire 
Co. has been effected to increase the 
business and working capital. J. E. 
Baum, a director of the Corn Exchange 
Bank of New York and president of the 
Supplee-Biddle Hardware Co., Philadel- 
phia, has been elected president of the 
new company, succeeding C. Edward 
Murray of this city. The new company 
will have preferred stock of $1,500,000 
and $3,000,000 of common. 

General Murray retains a substantial 
interest and remains a member of the 
board of- directors, while one son, C. 
Edward Murray, Jr., is a vice-president, 
and his other son, J. Cornell Murray, is 
treasurer of the new company. 



Goodyear Men to Study Rubber in India 

Akron, Jan. 12 — Charles Seiberling, 
son of C. W. Seiberling, vice-president of 
the Goodyear Tire & Rubber Co., and 
L. G. 'Odell of the crude rubber depart- 
ment have gone to India for an extended 
stay and will make a study of the rub- 
ber plantations. 



Hartzell Promoted by Goodyear 

Akron, Jan. 15 — R. S. Hartzell, form- 
erly manager of the Cleveland branch of 
the Goodyear Tire & Rubber Co., has 
been made manager in charge of auto- 
mobile manufacturers' business for the 
State of Ohio. Mr. Hartzell is succeeded 
at Cleveland by F. N. Hammond, form- 
erly manager at the Youngstown branch. 



Fisher Buys Vacuum Brake Patent 

Detroit, Jan. 15 — It is reported that 
R. R. Thomas, head of the Electrical 
Equipment Co., Los Angeles, has sold his 
patent for a vacuum foot brake to Carl 
G. Fisher, J. A. Allison and other asso- 
ciates of Indianapolis. The basis of the 
sale is that of a royalty. 



Assmus Is Maxwell Export Manager 

Detroit, Jan. 12 — C. O. Assmus, who 
has been associated with the foreign de- 
partment of the Maxwell Motor Co., Inc., 
has been made export sales manager. 



Kerosene Engine in 
Ingram-Hatch 

New Car Also Has Friction 
Drive, Spring Wheels and 
Sectional Tires 

New York, Jan. 16— The Ingram- 
Hatch, a new car announced by the In- 
gram Hatch Motor Corp., of this city, 
with factory at Staten Island, certainly 
possesses the distinction of novelty. Its 
brief specification includes a four-cylin- 
der kerosene engine, an elaborate fric- 
tion drive and a suspension in which 
spring spoke wheels are included. There 
are also air cushions in the wheels and 
the tires are sectional, made of leather 
steel studded. These tires are filled with 
a resilient substance and can be replaced 
in sections. 

Ford to Increase Production 

Detroit, Jan. 16 — The Ford Motor Co. 
is ordering sheet bar and forging stock 
for deliveries up to the middle of 1918. 
The orders are much larger than for any 
previous corresponding period. This in- 
dicates a greatly increased production 
schedule for the coming year. In 1916 
the company produced 533,921 cars. 

Nash Stockholders Re-elect Directors 

Baltimore, Md., Jan. 11 — The stock- 
holders of the Nash Motors Co. at their 
annual meeting re-elected the retiring 
board of directors and approved the an- 
nual report. The report was not issued 
to the public. 

Later at a directors' meeting C. W. 
Nash was re-elected president and the 
other officers were also re-elected. 

Mr. Nash in his report stated that the 
output of the company has been in- 
creased 50 per cent. 

Voorhis Heads Nash Sales 

Kenosha, Wis., Jan. 15 — C. B. Voor- 
his will become head of the selling divi- 
sion of the Nash Motors Co., this city, 
early in February. Mr. Voorhis recently 
resigned from the Oakland Motor Car 
Co., of which he was vice-president, di- 
rector and general sales manager. 

Smith Promoted by Bound Brook 

Bound Brook, N. J. — Jan. 16 — A. K. 
Smith has been appointed production 
manager of the Bound Brook Oil-less 
Bearing Co. He has been with the con- 
cern 3 years. 

Blomstrom with Safety Motor Co. 
Grenloch, N. J., Jan. 12— C. H. Blom- 
strom, veteran automobile builder, is now 
connected with the Safety Motor Co., 
this city. This concern is making the 
Frontmobile, which is driven entirely by 
the front wheels. 
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Knight Special 
Worm-Driven 

Also Featured with Entz 
Magnetic Transmission and 
Moline Engine 

New York, Jan. 11 — A car in which 
the three features of a Knight engine, 
Entz magnetic transmission and worm 
drive are combined is being developed in 
this city by Watson and Stoekle, 351 
West Fifty-seventh Street. It will be 
called the Knight Special and the chassis 
will be sold at approximately $4,000 or 
will be equipped with a custom body to 
suit the purchaser. 

61 -in. Cantilever Rear Springs 

The engine used is the Moline-Knight 
four-cylinder 4 by 6. One of the other 
features is the rear suspension consist- 
ing of unusually long cantilevers — 61 in. 
There are no levers visible in the drivers 
compartment, the gearshift of course be- 
ing replaced by the Entz controller and 
the emergency brake being pedal-oper- 
ated. The wheelbase is 132 in. Leather 
universals are used and Timken axles. 
One car has been built and plans are go- 
ing forward for a moderate production 
this year. 

Fageol Has 125 Hp. Motor and Sells 
for $9,500 

Chicago, Jan. 15 — One of the most in- 
teresting cars at the Chicago show will 
be the Fageol, which has one of the high- 
est priced chassis in the world, if not the 
very highest. 

The chassis sells for $9,500. The car 
will be exhibited as a four-passenger 
touring speedster and is equipped with a 
Hall-Scott six-cylinder aviation motor, 
rated 125-150 hp. A special custom body 
is now being fitted to the chassis at the 
shops of the C. P. Kimball Co. The mo- 
tor is equipped with Bosch electric light- 
ing, starting and ignition apparatus and 
with the gearset takes up about three- 
fourths of the length of the chassis. Con- 
nection between the gearset and the 
Kardo axle is by a short shaft and uni- 
versal. Light weight is a distinctive 
feature of the car, which is different in 
appearance from any other on the mar- 
ket and is characterized by a wedge- 
shaped radiator and an unusually low 
body. 

Chandler Elects Two New Directors 

New York, Jan. 13 — At a meeting of 
the directors of the Chandler Motor Car 
Co. held here last week, vacancies on the 
board caused by the resignation of James 
B. Bell, of Toledo, and James S. Dun- 
stan, of this city, were filled by the elec- 
tion of John Sherwin, president of the 
First National Bank of Cleveland and 



Charles A. Otis, senior member of the 
banking firm of Otis & Co., Cleveland. 

The board as now constituted con- 
sists of F. C. Chandler, president; W. S. 
M. Mead, vice-president; Samuel Regar, 
treasurer; J. V. Whitbeck, chief engi- 
neer; J. W. Prentiss, of Hornblower & 
Weeks, John Sherwin, First National 
Bank of Cleveland and Charles A. Otis, 
of Otis & Co., Cleveland. 

President Chandler reported that the 
fiscal year of 1916 just closed had been 
the most satisfactory one in the history 
of the company, that orders already 
booked for delivery of cars in 1917 in- 
dicated still greater prosperity for the 
company. He also stated that for Janu- 
ary, 1917, shipments will show an in- 
crease of approximately 100 per cent 
over the same period a year ago. 

Teasdale Heads Federated Motors 

Indianapolis, Ind., Jan. 15 — The final 
working out of the details of the recent 
merger of the Empire Automobile Co. 
and the Pathfinder Co. is being com- 
pleted in New York by Boughton & Co., 
who are financing the scheme. As was 
stated last week, the Federated Motors 
Co. is being formed, with W. C. Teasdale 
as president. W. E. Stalnaker is vice- 
president and W. K. Bromley secretary. 
The three officers were formerly of the 
Pathfinder company, Teasdale as presi- 
dent, Bromley as secretary-treasurer, 
and Stalnaker as sales and advertising 
manager. 

According to plans, it will be a policy 
of the new company to combine as pos- 
sible both the Empire and Pathfinder 
cars under one roof in the various cities. 

Johnson Jordan Purchasing Manager 

Kenosha, Wis., Jan. 15 — J. F. John- 
son, assistant purchasing agent of the 
Nash Motors Co., and its predecessor, 
the Thomas J. Jeffery Co., Kenosha, Wis., 
has resigned to accept the position of 
manager of purchases of the Jordan Mo- 
tor Car Co., Cleveland, Ohio. 

Thomas & Thomas, Consulting Engineers 
Detroit, Jan. 16 — Thomas & Thomas, 
consulting engineers, have opened offices 
in the Garfield Building, 170 Woodward 
Avenue. The partnership consists of 
W. Owen Thomas and his brother, T. R. 
Thomas. For 2 years W. Owen Thomas 
was connected with the Canadian gov- 
ernment in charge of motor transport. 

Olympian Car Production Starts 

Pontiac, Mich., Jan. 15 — Production 
of cars by the Olympian Motors Co. has 
started at the Pontiac factories. The 
models will be shown for the first time 
at the Detroit automobile show Jan. 20 
and at the Hotel Sherman at the time 
of the Chicago automobile show. 



LeRoi Co. to Build 
Engines 

Takes Over Milwaukee Ma- 
chine Tool Co. Plant— A 
New Six Model 

Milwaukee, Wis., Jan. 13— The Le- 
Roi Co., incorporated under the laws of 
Wisconsin with a capital stock of 
$350,000, has taken over the plant and 
the gasoline engine business established 
several years ago by the Milwaukee Ma- 
chine Tool Co., Milwaukee, and will de- 
vote its attention exclusively to the 
manufacture of four and six-cylinder 
engines for passenger cars, light com- 
mercial cars and light tractors. The 
name of the new concern is the trade 
name of "LeRoi," adopted by the ma- 
chine tool company for its engines when 
it first engaged in this line of produc- 
tion. 

Officers of the LeRoi Co. are: Presi- 
dent and general manager, Charles W. 
Pendock; vice-president, J. Roy Frantz; 
secretary and treasurer, Norman Chris- 
tiansen. Mr. Pendock is a well-known 
British engineer and designer, who was 
associated with several large automo- 
bile manufacturers in England until 
1910, when he came to America to join 
a large machine tool company at Cleve- 
land as chief engineer and designer. 
Three years ago he came to Milwaukee 
as chief engineer, designer and general 
manager of the Milwaukee Machine 
Tool Co. He is responsible for the de- 
sign of the LeRoi engine. 

The company is to market a six-cylin- 
der type in addition to the line of four- 
cylinder engines already manufactured. 
The new design is essentially a pas- 
senger car type and is 3% by 5 in. 
The four-cylinder types are 3% by 
4% in., 2% by 4 in. and 2% by 3% in. 
Among the manufacturers who have 
contracted for LeRoi motors are: Denby 
Motor Truck Co., Detroit; Day-Elders 
Motors Corp., Newark, N. J.; Selden 
Motor Vehicle Co., Rochester, N. Y., and 
the New Era Engineering Co., Joliet, 
111. 

The plant is located at Sixtieth Ave- 
nue and Mitchell Street, in West Allis, 
the big manufacturing suburb of Mil- 
waukee. The machine tool business has 
been removed and consolidated with the 
Kearney & Trecker Co., one of the 
largest builders of milling machines in 
the United States, also located in West 
Allis. 

Roe with Nelson 
Detroit, Jan. 16— J. G. Roe, who was 
connected with the Hupp Motor Car 
Corp., has joined E. A. Nelson and will 
look after sales details for the new 
Nelson car. 
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216,936 Prospects 
in N. W. 

Farmers in Minn, in 1916 
Owned 62,757 Cars— 
33 1/3% Gain 

Minneapolis, Jan. 16 — Among the 
farmers of Minnesota, the Dakotas and 
Eastern Montana, Northern Iowa and 
Western Wisconsin are 216,936 who are 
prospects for automobile concerns. This 
is the estimate of The Farmer, St. Paul 
publication, which has completed its an- 
nual census of automobiles in Minnesota 
as of Nov. 1, 1916. It is the seventh 
annual census and develops that farmers 
of the state owned 62,757 cars, which 
is a gain of 16,000 in a year, or 33 1/3 per 
cent. 

Farmers own 52 per cent of the cars 
in the state, and on this basis is calcu- 
lated the extent of the field for future 
sales in Twin City automobile territory. 

In the three large cities, Minneapolis, 
St. Paul and Duluth, are owned 30,096 
cars, or one for each twenty-five persons. 
At this ratio, citizens of towns outside 
the tri-cities own 26,096 machines, or 
58,192 for the cities, leaving 62,750 for 
the farmers. In Twin City territory 
are 433,873 farmers, that is in the states 
above mentioned. 

License plates issued in Minnesota 
number above 130,000, but the census 
considered numbers 118,949 actually in 
hands of owners on Nov. 1. 

This total is more than double the 
figure for 1914, which was 64,185, and 
over three times the registration for 
1913, which was 42,664. 

Hamilton Motors Co. to Organize 

Detroit, Jan. 16. — Following closely 
on the appointment of the receiver for 
the Alter Motor Car Co. comes the an- 
nouncement that the Hamilton Motors 
Co. will be organized at Grand Haven 
with a capital of $500,000. Originally, 
the Alter company planned to erect a 
large plant at Grand Haven and many 
Grand Haven and Muskegon citizens sub- 
scribed for Alter stock. 

Guy Hamilton, who is organizing the 
new concern, has planned to ask stock- 
holders of Alter stock in western Mich- 
igan to exchange for stock of the Ham- 
ilton company, on an equal exchange 
basis. The new concern plans to build 
the Hamilton four having a wheelbase 
of 110 in., and the six having a 115-in. 
wheelbase. Production is planned by 
Feb. 1. 

Masten Is Oakland Sales Manager 

New York, Jan. 15— W. H. Masten 
has succeeded C. B. Voorhis as general 
sales manager of the Oakland Motor 
Car Co. of Michigan, Pontiac. This an- 



nouncement was made by F. W. War- 
ner, president and general manager of 
the company, at a dinner given by him 
to Mr. Masten, Mr. Voorhis and a num- 
ber of Oakland officials and distributers 
at the Hotel Manhattan on Jan. 11. Mr. 
Masten is a Canadian by birth, but has 
lived in the Middle West and Southwest 
practically all his business life. He has 
been in the implement business for 30 
years, during the last 20 of which he has 
held executive positions of prominence. 
Mr. Masten began in the retail imple- 
ment and grain business in Missouri, 
later being associated with Amos White- 
ly & Co., Springfield, Ohio, and then 
joining the Moline Plow Co., with which 
concern he was affiliated for 23 years. 



Elgin Profits $1,000,000 
Chicago, Jan. 12 — Profits for the year 
amounting to approximately $1,000,000 
were reported by the secretary-treasurer 
of the Elgin Motor Car Corp. at the an- 
nual meeting of stockholders held in Chi- 
cago Jan. 9. The company expects to 
produce 7500 cars during the coming 
year. The following officers were unani- 
mously re-elected by the 2500 stockhold- 
ers present: Frederick L. Brown, presi- 
dent; C. S. Rieman, vice-president and 
general manager; W. G. Knoedler, secre- 
tary and treasurer. The board of di- 
rectors was also re-elected. 

Winters Heads Victor Battery 

Rock Island, III., Jan. 13 — At the 
annual meeting of the stockholders of 
the Victor Storage Battery Co., this city, 
officers for the ensuing year were elected 
as follows: President, B. E. Winters; 
vice-president, G. E. Brown; secretary, 
B. F. White, and treasurer, T. D. White. 
A recent increase in the capital stock 
to $100,000, to take care of expanding 
business, was indorsed. 



Picard Takes Stromberg in New York 

New York, Jan. 12— A. J. Picard & 
Co., this city, accessory dealer, will on 
March 1 take on the Stromberg carbur- 
eter, now handled by the Stromberg Mo- 
tor Devices Co., factory branch. F. E. 
Tucker will resume his duties as whole- 
sale manager with the A. J. Picard 
company. 

Hard Takes Over Superfector 

Buffalo, N. Y., Jan. 10— The Hard 
Mfg. Co., this city, has taken over the 
Willet Superfector, a device consisting 
of an auxiliary air valve system for at- 
tachment to the intake manifold, and ex- 
pects to manufacture the superfector and 
market it. Heretofore the superfector 
has been manufactured by the Buffalo 
Motor Appliance Co., Buffalo, N. Y. 



Exports Increase in 
November 

6992 Cars and Trucks Shipped 
Abroad— Gain Is 1749 
Over 1915 

Washington, D. C, Jan. 13 — The out- 
standing features of the American auto- 
mobile export trade during November 
last were the continued increase in the 
number and value of passenger cars ex- 
ported, an unexpected rise in the num- 
ber of commercial cars shipped abroad, 
and a constantly rising market for 
American cars in South America and 
Asia and Oceanic countries. The passen- 
ger cars exported in that month num- 
bered 5337, valued at $4,016,930, as 
against 3690, valued at $2,791,507, dur- 
ing the corresponding month of 1916. 
Exports of commercial cars jumped from 
1553 machines valued at $3,837,307, in 
November, 1915, to 1655 cars, valued at 
$5,175,114, in November last. Exports 
of parts, not including engines and tires, 
increased from $1,693,787 to $2,151,434 
during the same periods. 

While exports of commercial cars 
showed a substantial increase in Novem- 
ber, they fell behind several million dol- 
lars during the 11 months' period, drop- 
ping from 20,430 cars, valued at $56,- 
918,770, in 1915, to 17,572 cars, valued 
at $49,181,460, in 1916. On the other 
hand, the shipments of pleasure cars 
increased from 38,200, valued at $32,- 
334,332 to 57,036 cars, valued at $40,066,- 
427, during these periods, while parts 
exports, not including engines and tires, 
increased from $14,878,647 to $22,243,- 
237. Some shipments by countries are: 

France 862 *3, 070,209 

United Kingdom 642 1,812,165 

Canada 659 488,436 

British East Indies 566 399,278 

Argentina 386 273,883 

Russia 142 264,074 

Australia 312 168,572 

Asia and Oceania 1,331 1.200,17O 

Complete Economy-Bellefontaine Merger 

Bellefontaine, Ohio, Jan. 16 — The 
merging of the Economy Motor Co., 
Tiffin, Ohio, with the Bellefontaine 
Automobile Co., has been completed. 
The new concern will retain the name 
of the Economy Motor Co. and will move 
its factory here from Tiffin, and manu- 
facture passenger cars. Officers elected 
are: President, A. J. Miller; vice-presi- 
dent, R. W. Miller; treasurer, F. C. 
Spittle; secretary, Johnson West. 

New Ellis Silent Motor 

Detroit, Jan. 16 — The Ellis Silent 
Motor Co., with which Edwin J. Ellis, 
inventor of the Ellis motor, is connected, 
will have the backing of St. Joseph, Mich., 
business men through its initial organi- 
zation. The motor will be exhibited at 
Chicago. 
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Show Attendance 
15% Greater 

Record Sales of Cars and Ac- 
cessories — Many New 
Dealers Appointed 

New York, Jan. 15 — New York's 
greatest automobile show came to an 
end here Saturday night after breaking 
all records in attendance, retail business 
transacted, dealers' contracts signed and 
general public enthusiasm in the history 
of the industry. It is estimated by the 
N. A. C. C. officials that the attendance 
was 15 per cent or more greater than at 
last year's show. The same authority 
is responsible for the statement that 
more dealers attended the show than 
ever before, although it has not yet 
been possible to complete a count. Prac- 
tically every exhibitor reported in- 
creased sales as compared with the show 
of 1916 and all were tremendously en- 
thusiastic over the great increase in 
popular interest and general readiness 
to purchase cars. 

The show enabled many dealers to 
close sales that had been under negotia- 
tion for some time and furnished all of 
them with long lists of prospects which 
will keep them busy for many weeks to 
come. 

That the show was the greatest ever 
held is everywhere evident. Unofficial 
estimates of the attendance ranged from 
300,000 to 500,000, but, of course, this is 
merely a matter of conjecture. 

The N. A. C. C. reports that the new 
method of handling dealers is much more 
successful than that formerly employed 
and the dealers were better satisfied. 

New Exhibition Building for New York 
New York, Jan. 12 — This city is to 
have additional exhibition space, seat- 
ing 40,000 according to plans which are 
being formulated for the construction of 
a large amphitheater to occupy an entire 
city block some place between Forty- 
second and Fifty-ninth Streets and Fifth 
and Seventh Avenues. The building is to 
cost between $7,000,000 and $8,000,000, 
and is expected to be finished next year. 

M. & A. M. Re-Elects Stiger Pres. 

New York, Jan. 15 — C. W. Stiger of 
the Stromberg Motor Devices Co. was re- 
elected president of the Motor and Ac- 
cessory Manufacturers at the annual 
meeting of the board of directors. Other 
officers elected were: First vice-presi- 
dent, Charles E. Thompson, president 
of the Steel Products Co., Cleveland; 
second vice-president, E. H. Broadwell, 
vice-president of the Fisk Rubber Co., 
Chicopee Falls; third vice-president, 
T. J. Wetzel, of the Precision Die 



Casting Co., Syracuse; treasurer, L. M. 
Wainwright, president of the Diamond 
Chain & Mfg. Co., Indianapolis; sec- 
retary and assistant treasurer, Alfred 
P. Sloan, president of the United Motors 
Corp., New York. C. W. Stiger, James 
H. Foster, T. J. Wetzel and W. O. 
Rutherford were re-elected directors to 
serve for 3 years. The present board of 
directors includes these men and Alfred 
P. Sloan, T. W. Beach, Christian Girl, 
William C. Rands, William M. Sweet and 
L. M. Bradley, manager. The Rowe Calk 
Mfg. Co., Hartford, Conn., was elected 
to membership. 

N. A. C. C. Men Off to Shows 
New York, Jan. 15 — Sam Miles, man- 
ager of the national shows, will leave 
for Chicago on Wednesday to superin- 
tend the Chicago show. Alfred Reeves, 
general manager of the National Auto- 
mobile Chamber of Commerce, will leave 
later in the week, and from Chicago will 
go to San Francisco in response to the 
invitation of the show managers of that 
city that the N. A. C. C. be represented 
at their exhibition. While on the Coast 
Mr. Reeves will visit dealers in the prin- 
cipal cities in connection with manufac- 
turers' co-operation. 

Ten Broeck Tire Business Doubled 

Louisville, Ky., Jan. 13 — After re- 
electing the officers and directors for an- 
other year, stockholders of the Ten 
Broeck Tyre Co., at their annual meet- 
ing, authorized the officers to install at 
once in the tire plant at Twenty-sixth 
and Courtney Streets a cotton mill plant, 
in which to spin yarn and weave fabrics 
for the company. 

The company's business during 1916 
was more than double that of 1915. 

H. L. Lewman continues as president. 
Other officers are Fred Haupt, vice- 
president; W. N. Cox, treasurer, and W. 
C. Lewman, secretary and general man- 
ager. The officers, with F. E. Trumpter, 
constitute the board of directors. 



Salon Sales Increase 100 Per Cent 
New York, Jan. 12 — Sales of cars at 
this year's Automobile Salon, which 
closed last night, show an increase of 
100 per cent over a year ago. From the 
opening on Jan. 2 up to Tuesday night 
sales amounted to $400,000. Sales are 
expected to pass the $500,000 mark. At- 
tendance has been 50 per cent ahead of 
any previous year. 

Canton Auto Parts Co. Formed 

Canton, Ohio, Jan. 12 — The Canton 
Auto Parts Co. has been formed to manu- 
facture a piston ring, invented by Stew- 
art Kurtz, 16 years old. The company 
is capitalized at $100,000 and will em- 
ploy 700 men. 



Gasoline 1 to 2 Cents 
Higher 

Advanced in Pennsylvania, Ala- 
bama, Oklahoma, Arkansas 
and Other States 

New York, Jan. 13 — Gasoline prices 
throughout the country are gradually 
being adjusted to the higher scale started 
2 weeks ago by the Standard Oil Co. and 
the independents. This week's advances 
embrace such territories as Pittsburgh, 
Oklahoma, Alabama, Mississippi, New 
Mexico, Arkansas and Louisiana. 

The Atlantic Refining Co. has advanced 
gasoline prices as follows in Pittsburgh: 
automobile grade, 25 cents, 68-70 deg. 
to 28 cents, 73-76 deg. to 32 cents a gal- 
lon. Previous prices for the three grades 
were 25, 27 and 29 cents, respectively. 

The Texas Co. has advanced the price 
of gasoline 1 cent a gallon in the fol- 
lowing States, the new prices being: 
Oklahoma, 22 cents; Alabama maximum, 
26 cents, minimum 22% cents; Missis- 
sippi maximum 23% cents, mimimum 
21% cents. Kerosene has been advanced 
% cent a gallon in New Mexico. This 
company has advanced prices in Arkan- 
sas and Louisiana 2% cents a gallon. 
The maximum and minimum prices there 
now are: Arkansas, 23% and 23; Louis- 
iana, 23 and 21 cents. 

Gasoline has been advanced 1 cent in 
New Jersey and 2 cents per gallon in 
Delaware and Pennsylvania. The tank 
wagon basis in New Jersey is now 21 
cents, while in the other two States it 
is 23 cents. It is stated that indications 
point toward an increase in the Metro- 
politan district within the next week, 
owing to the increase in the price of 
crude oil. 

The Standard Oil Co. of Indiana has 
advanced gasoline % cent a gallon to 19 
cents, tank wagon basis, in its entire 
territory. Kansas City prices have been 
advanced 1 cent a gallon to 18.8 cents, 
tank wagon basis, a record price for this 
city. 

To Protect Pullman Assets 
York, Pa., Jan. 12 — William A. Key- 
worth, Carlton L. Hoff and Henry D. 
Schmidt, all of York, Pa., were appointed 
receivers for the assets in all parts of 
the United States of the Pullman Motor 
Car Co., in the United States District 
Court at Williamsport yesterday. 

Tracy Succeeds McDearmond with 
Oakland 

Pontiac, Mich., Jan. 13 — W. R. 
Tracy has become assistant sales man- 
ager of the Oakland Motor Car Co., this 
city. He succeeds Thomas H. McDear- 
mond, who has joined the George P. Mil- 
ler Co., Oakland dealer in Madison, Wis. 
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Munitions Co. To 
Build Engines 

Amalgamated Machine Corp., 
Ammunition Machine Maker, 
Overhead- Valve Design 

Chicago, III., Jan. 15 — The Amal- 
gamated Machine Corp., this city, is 
turning its plant partly over to the 
production of engines and will have a 
new type of overhead-valve engine at 
the show. This company is one of the 
largest makers of machines for produc- 
ing ammunition. 

Cadwallader Elected Seneca Pres. 

Fostoria, Ohio, Jan. 11 — At a meeting 
to-day of the Seneca Motor Car Co., 
formerly the Fostoria Light Car Co., 
Ira Cadwallader was elected president, 
Charles Ash vice-president and J. H. 
Jones secretary-treasurer, with Alex- 
ander Kiskadden of Tiffin, P. H. Brown 
of Toledo and C. D. Whitelaw of Find- 
lay, as directors. 

Elliott and Johnston with Smith 
Chicago, Jan. 16 — Eugene Elliott has 
been appointed general eastern sales 
manager of the Smith Form-A-Truck Co. 
and A. F. Johnston has been made gen- 
eral western sales manager. Mr. Elliott 
was formerly production manager for the 
Haynes Automobile Co., Kokomo, Ind. ; 
and Mr. Johnston was sales manager of 
the Automatic Carbureter Co. 

A new plan of distribution has been 
completed by the company. All the ter- 
ritory is to be divided into a number of 
major blocks, each under a manager with 
sub-division under from four to eight 
factory representatives and service man- 
agers. 

Jenkins Heads Four Drive Tractor 
Detroit, Jan. 16 — The Four Drive 
Tractor Co. held its annual meeting last 
week and elected E. J. Jenkins, R. Fitch, 
Dr. W. H. Taylor, G. Fitch, J. C. Jenkins 
and A. Johnson as directors. Officers 
elected were E. J. Jenkins, president; J. 
Allen, vice-president; A. Johnson, secre- 
tary and treasurer. The company plans 
to manufacture tractors at once. 

Tire Companies Complain of Discrimina- 
tion in Freight Rates 

Washington, D. C, Jan. 16— The Mc- 
Graw Tire & Rubber Co., East Palestine, 
Ohio, has filed with the Interstate Com- 
merce Commission a complaint against 
the Pennsylvania Co., and about twenty 
other railroad companies in which it is 
alleged that rates charged under South- 
ern Classification tariffs effective July 
10, 1916, and in previous issues, on rub- 



ber tires are excessive, unfair, and dis- 
criminatory. 

The complaint recites that these rates 
apply to pneumatic rubber tires, to rub- 
ber pneumatic inner tubes, and solid rub- 
ber tires, mounted It also recites that 
higher rates are charged under the class- 
ification in question on articles mentioned 
from East Palestine to Jacksonville and 
Atlanta, than to Havana, Cuba, via At- 
lanta, Jacksonville or Key West. 

An investigation by the commission, 
with relief, is asked. The Kelly-Spring- 
field Tire Co., Akron, Ohio, also has 
filed complaint with the Commerce 
Commission protesting against rates 
charged on rubber tires from either 
Akron, or Cumberland, Md., for south- 
ern destinations, in either mixed or 
straight shipments. Relief and repara- 
tion are asked, and the commission also 
is requested to fix rates in maxima on 
such shipments from Akron and Cumber- 
land to the southern classification points. 

Chamber of Commerce to Discuss Indus- 
trial Relations 

Washington, D. C, Jan. 13 — National 
defense will be discussed at the fifth an- 
nual meeting of the Chamber of Com- 
merce of the United States, 2 weeks 
hence. Among the speakers will be 
Howard E. Coffin of the Naval Consult- 
ing Board, and Maj.-Gen. Leonard A. 
Wood. 

Another entire session will be devoted 
to the subject of industrial relations and 
still another to conditions after the war, 
divided into four aspects: Business con- 
ditions, financial conditions, transporta- 
tion and education for foreign trade. 

The secretary of commerce will speak 
on trade preparations after the war: 
W. D. Simmons, president of the Sim- 
mons Hardware Co., on education for 
foreign trade and others will discuss sub- 
jects in this section. 

The sessions will begin Jan. 31 and 
end Feb. 2. 

Acme Tire Prices Higher 

Trenton, Jan. 15 — The Acme Rubber 
Mfg. Co., this city, has raised its tire 
prices from 15 to 20 per cent, effective 
to-day. The 30 by 3%, formerly $16.50, 
is $19; the 32 by 4 has been increased 
from $23.90 to $27.50; and the 36 by 4% 
from $32.60 to $42.30. The tube prices 
have also been affected by a proportion' 
ate increase. The 30 by 3 size has been 
incrased from $4.10 to $4.50; the 32 by 
4, $5.30 to $5.80; and the 36 by 4%, $7.30 
to $8. 

Fletcher Leaves National Machine 

Detroit, Jan. 15 — M. B. Fletcher, gen- 
eral manager of the National Machine 
Products Co., has resigned and will an- 
nounce his new appointment in the near 
future. 



U. S. Rubber Co, 
Refinancing 

$60,000,000 Bonds Bought by 
Kuhn, Loeb & Co. for 
Larger Working Capital 

New York, Jan. 13 — Negotiations 
have been completed covering the pur- 
chase of $60,000,000 first and refunding 
mortgage 5 per cent bonds of the United 
States Rubber Co., to cover all existing 
bonds and liens upon the properties of 
the company and to provide larger 
working capital. By the new financial 
arrangement, Kuhn, Loeb & Co. have 
begun the formation of a syndicate to 
underwrite the issue. With them will 
be associated the American International 
Corp. 

W. S. Kies, vice-president of the Amer- 
ican International Corp.; C. B. Seger, 
vice-president of the Union Pacific Rail- 
road Co., and J. S. Alexander, president 
of the National Bank of Commerce, New 
York, will be elected directors of the 
company. Mr. Seger and Alexander, it 
is understood, will represent Kuhn, Loeb 
& Co.'s interests. The three men will be 
added to the board and will not succeed 
present directors. 

Part of the proceeds from the salt 
of the bonds will be used to retire 
$24,697,148 of obligations outstanding 
of the parent company and subsidiaries. 
All the existing obligations will be paid 
on or before Dec. 1, 1918, except $2,- 
600,000 6 per cent gold bonds of the 
Canadian Consolidated Rubber Co., ma- 
turing in 1946, and $9,000,000 deben- 
tures of the General Rubber Co., due 
Dec. 1, 1918. The latter will be left 
undisturbed for the present, as the com- 
pany has under consideration other plans 
for dealing with its crude rubber in- 
terests. 

The company is not to pay any divi- 
dend on the common stock other than 
a dividend in common stock, unless un- 
encumbered quick assets of the company 
and subsidiaries after deducting there- 
from such dividends shall then exceed 
the aggregate debt of the company and 
subsidiaries, including outstanding 
bonds. 

Last year's sales of the company and 
its subsidiaries are estimated at $125,- 
000,000, a new record. ' Net earnings 
for 1916 are estimated at $12,500,000, 
a new high mark, as compared with 
$11,539,313 for 1915. 

Quick assets of the company over and 
above all liabilities, after applying the 
proceeds of the new bond issue, it is 
stated, would be $81,363,402, and total 
funded debt, including the new $60,000,- 
000 issue only $71,600,000, thus leaving 
an excess of assets of $10,000,000. The 
1916 earnings applicable to the common 
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stock were nearly double the highest 
rate of dividends ever paid on the stock, 
which was 6 per cent. 

It is understood that the bonds will 
be offered for public subscription at 97. 

Globe Motor Truck Co. Formed 

St. Louis, Mo., Jan. 15 — The Globe 
Motor Truck Co. has been organized here 
and will be incorporated this week with 
a capital of $200,000. The following, all 
St Louis men, were elected directors: 
J. F. Hines, chairman, Christopher 
Brockmeyer, Jr., W. H. Corcoran, Louis 
Fusz, D. A. Marks, W. C. Mieher and 

G. E. Raithel. J. H. Eddy and F. N. 
Woodward of the Globe Motor Truck Co., 
Detroit, with a plant at Northville, a sub- 
urb of that city, attended the organiza- 
tion. The local company has taken over 
the plant of the National Iron Works 
and will begin manufacture early in 
February. 

Rubber Club Re-elects Officers and 

Executives 
New York, Jan. 13 — The Rubber Club 
of America re-elected its officers and 
executives at its annual meeting this 
week. The name of the club was changed 
to that of the Rubber Assn. of America. 
The officers are as follows: President, 

H. S. Firestone, president of the Fire- 
stone Tire & Rubber Co.; Van H. Cart- 
mell, of the Kelly-Springfield Tire Co.; 
H. S. Hotchkiss, of the U. S. Rubber 
Co., and H. S. Vorhis, sec.-treas. 

The executive committee is composed 
of the following: H. S. Firestone, chair- 
man; G. B. Hodgman, of the Hodgman 
Rubber Co.; Van H. Cartmell, H. S. 
Hotchkiss, W. E. Bruyn, of L. Little- 
john Co., New York, and P. W. Litch- 
field, of the Goodyear Tire & Rubber Co. 

The directors are as follows: W. E. 
Bruyn, Van H. Cartmell, H. S. Fire- 
stone, H. S. Hotchkiss, W. J. Kelly, of 
Arnold & Zeiff, New York; P. W. Litch- 
field, J. S. Lowman, of the Philadelphia 
Rubber Works Co., Akron; W. Ruther- 
ford, B. F. Goodrich Co., C. T. Wilson, 
of C. T. Wilson Co., New York; Tracy 
Lewis, of Beacon Falls Rubber Shoe Co., 
Beacon Falls, Conn.; J. A. Lambert, of 
Acme Rubber Mfg. Co., Trenton, N. J., 
and C. A. Daniel, of the Quaker City 
Rubber Co., Philadelphia. 

No Substitution of Trucks for Mail Tubes 

Washington, D. C, Jan. 15 — The 
House of Representatives has de- 
feated the recommendation of the Post- 
master General and the House post- 
office committee that delivery of mail by 
pneumatic tubes in Boston, Chicago, St. 
Louis and Philadelphia be entirely elimi- 
nated, and materially curtailed in New 
York City, and that the use of motor 
trucks for delivery purposes be substi- 
tuted for the tubes. 



Fiat To Ship Two 
Racers 

To Compete in Indianapolis 
Meet May 30— Have Been 
Under Test for a Year 

Paris, Jan. 14 — Special Cable — The de- 
cision of the Fiat company of Turin, 
Italy, to enter two Fiat racing cars at 
the Indianapolis meet Decoration Day, 
May 30, this year, is conclusive proof 
that European countries have not lost 
interest in the automobile industry in 
America and that they are anxious to 
maintain their former prestige in Amer- 
ica. It has been known for some time 
that Fiat has been developing new rac- 
ing cars and that these have been under 
test for the past year. They have been 
given severe usage for months, the Fiat 
pursuing its former policy of severe test- 
ing. 

It is known here that other concerns 
are much interested in the American 
speedway racing circuit but that war 
conditions have made it impossible for 
them to build special cars. The details 
of the new Fiats are not yet available. 

Hearn Reinstated by Contest Board 
New York, Jan. 15 — Eddie Hearn was 
reinstated by the Contest Board of the 
American Automobile Association at its 
meeting last Wednesday. His reinstate- 
ment becomes effective July 12, provid- 
ing he does not compete in any outlaw 
races up to that time. Hearn will drive 
two cars this year. 

Disbrow Builds Two Racers 
New York, Jan. 13 — Louis Disbrow is 
making a display in this city of two 
new racing cars built by him and which 
he will use on the tracks this year. Two 
T-head Wisconsin engines of 60 and 90 
hp., respectively, are used. 

May Run Vanderbilt Race on Long 
Island Course 

New York, Jan. 16 — The Vanderbilt 
Cup race may be brought back to the 
East. A committee has been appointed 
to consider ways and means of bringing 
this about, and if it can be satisfactorily 
arranged the race may again be run 
over a Long Island course. The matter 
first came up for discussion at a lunch- 
eon tendered to Dr. H. M. Rowe, presi- 
dent of the American Automobile Assn., 
by Robert Lee Morrell, president of the 
Metropolitan Consulate of the A.A.A. 
Later a committee was appointed to con- 
sider the possibility of bringing the race 
East and to make individual investiga- 
tions concerning conditions which have 
made it necessary that the race be held 
on the Pacific Coast. The committee 



consists of Robert Lee Morrell, Jeffer- 
son De Mont Thompson and William 
Schimpf, all ex-chairmen of the Contest 
Board; Richard Kennerdell, present 
chairman, Frank G. Webb and Robert 
Graves. To date little progress has 
been made, though it is confidently ex- 
pected that with the active co-operation 
of dealers and factories something of 
a definite nature may be done in the 
near future. The committee is to meet 
again in the course of a week or 10 days. 

• 

American Speedways Assn. Re-Elects 
Officers 

New York, Jan. 14 — The American 
Speedways Assn., at its meeting in this 
city last week, re-elected its officers for 
the coming year. A meeting will be held 
Feb. 1 in Chicago at which all business 
matters will be discussed. The officers 
of the association are as follows: presi- 
dent, Harry Harkness, New York Speed 
way; vice-president, Allison, Indianap- 
olis Speedway; treasurer, H. S. Lehman, 
Cincinnati Speedway; and secretary, 
T. E. Meyers, Indianapolis. 

Mulford Leaves Hudson 
Detroit, Jan. 15 — Ralph Mulford has 
resigned from the Hudson Motor Car 
Co., this city. He is at present nego- 
tiating with a Cleveland automobile 
company. Mulford drove Hudson cars 
in the prominent speedway events last 
year and competed in the Pike's Peak 
hillclimb. He also set up several new 
records on the speedway. 

Studebaker Buys Staver Plant 
Detroit, Jan. 15 — The Studebaker 
Corp. has completed the purchase of 
the Staver Carriage Co. plant in Chicago, 
and will use it for assembling automo- 
biles. This plant covers the block be- 
tween West Seventy-sixth and West 
Seventy-seventh Streets, between the 
Rock Island Lines on the east and the 
Chicago Belt Lines on the west. The 
buildings are four stories and contain 
approximately 300,000 sq. ft. of floor- 
space. 

Parker Rust-Proof Buys Patents 

Detroit, Jan. 17 — The Parker Rust- 
Proof Co. of America, this city, has com- 
pleted negotiations for the purchase of 
the Thomas Watt Coslett, Coslettizing 
patents, Nos. 870,937 and 1,007,069 and 
all other improvements, which may here- 
after be made in rust-proofing by Mr. 
Coslett. This company also owns five 
other patents covering the rust-proofing 
art, as follows: Richards, No. 1,069,903, 
dated Aug. 12, 1913; Allen, No. 1,206,075, 
Nov. 28, 1916; Allen, No. 1,167,966, Jan. 
11, 1916; Parker, No. 1,185,343, May 30, 
1916; and Parker, No. 1,211,218 Jan. 2, 
1917. 
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Urge Passage of 
Webb Bill 

U. S. Chamber of Commerce 
Committee Wants Amend- 
ment Eliminated 

Washington, D. C, Jan. 13 — A spe- 
cial committee of the Chamber of Com- 
merce of the United States, appointed 
for that purpose, has filed with the Sen- 
ate committee on interstate and foreign 
commerce a report urging the passage 
of the Webb bill at this session of Con- 
gress. The report recommends that the 
amendment made in the House, to pre- 
vent the exemptions from the Sherman 
Act taking effect if there is restraint 
upon the export trade of the United 
States, be eliminated. 

The committee stated that this amend- 
ment would have the effect, should the 
bill finally pass, of nullifying the whole 
purpose of the legislation. 

Discussing the report submitted, the 
Commerce Chamber committee said that 
the passage of the Webb bill would, es- 
pecially, prove of advantage to small 
concerns now doing business abroad, 
many of which, not having had great 
experience in foreign fields, are now un- 
wittingly doing harm to American com- 
merce abroad. 



Erickson Wheel Corp. Formed 
Dover, Del., Jan. 13— The Erickson 
Wheel Corp. has been formed to manu- 
facture automobile wheels. Its capital- 
ization is $5,000,000. The incorporators 
are: A. B. Wilson, East Weehawken; 
J. W. Mitchell and C. W. Gould, New 
York. 



Saginaw Co. Elects Officers 
Saginaw, Jan. 15 — The stockholders 
of the Saginaw Motor Car Co., builders 
of the Yale 8, held a meeting late last 
week and elected officers and new direc- 
tors. Officers are : J. A. Cimmerer, presi- 
dent; J. W. Grant, vice-president; W. C. 
Weichman, secretary; H. L. Oppen- 



heimer, treasurer ; L. J. Lampke, general 
manager. C. F. Bach, J. L. Geyer and 
E. C. Leipprandt were added to the 
board of directors which also includes the 
officers mentioned, and B. G. Appleby, 
E. L. Beach, M. N. Brady, O. L. Dittmar, 
E. C. Forrest, J. R. Liebermann and H. 
Witters. The company plans to pro- 
duce a new roadster model. 

Wagner Electric Capital $5,000,000 

St. Louis, Mo., Jan. 15 — The Wagner 
Electric Co. of this city, has voted to in- 
crease the capital of the company from 
$2,000,000 to $5,000,000. This company 
has been growing steadily for several 
years and during most of 1916 was en- 
gaged in munition making. Recently 
this contract was completed and the 
forces so engaged turned to making au- 
tomobile starters. W. A. Layman was 
re-elected president. 

Standard Steel Tube Capital $600,000 
Toledo, Jan. 12— The Standard Steel 
Tube Co. increased its capital stock from 
$150,000 to $600,000 this week. The in- 
crease was made to secure additional 
working capital. All of the old officers 
and directors were re-elected. 

Oakes Capital $450,000 

Indianapolis, Ind., Jan. 11 — The 
Oakes Co., maker of automobile acces- 
sories, has increased its capital from 
$250,000 to $450,000. 

Standard Screw Products Capital 
$250,000 

Detroit, Jan. 12 — The Standard Screw 
Products Co., this city, which manufac- 
tures screw parts for automobiles, has 
increased its capital from $100,000 to 
$250,000. 

Columbia Truck Increases Capital 

Pontiac, Mich., Jan. 16 — The Colum- 
bia Motor Truck & Trailer Co. will in- 
crease its capital from $35,000 to $100,- 
000. Officers elected include: F. G. 
Clark, president and treasurer; Frank 
Carroll, vice-president, and Leigh Lynch, 
secretary. More than 400 orders have 
already been received for 1917. 



Daily Market Reports for the Past Week 

Material Tues. Wed. Thurs. Frl. Sat. 

Aluminum, lb 60 .60 .60 .60 .60 

Antimony, lb 1454 .1454 .1454 .1454 .1454 

Beams and Channels, 100 lb 3.62 3.62 3.62 3.62 3.62 

Bessemer Steel, ton 60.00 60.00 60.00 60.00 60.00 

Copper, Elec, lb 27 .27 .2754 .28 .28 

Copper, Lake, lb 275* .2754 .27 M .28 .28 

Cottonseed Oil, bbl 12.35 12.30 12.22 12.07 12.12 

Fish Oil, Menhaden, Brown, gal 73 .73 .73 .73 .73 

Gasoline, Auto, bbl 22 .22 .22 .22 .22 

Lard Oil, prime, gal 1.30 1.30 1.30 1.30 1.30 

Lead, 100 lb 7.50 7.50 7.50 7.50 7.50 

Linseed Oil, gal 93 .93 .93 .93 .93 

Open-Hearth Steel, ton 60.00 60.00 60.00 60.00 60.00 

Petroleum, bbl., Kan., crude 1.70 1.70 1.70 1.70 1.70 

Petroleum, bbl., Pa., crude 3.05 3.05 3.05 3.05 3.05 

Rapeseed Oil, refined, gal 1.00 1.00 1.00 1.00 1.00 

Rubber, Fine Up River Para 77'/, .7754 .7754 .7754 .77}4 

Rubber, Ceylon, First Latex, lb 7854 .78)4 .7854 .75 .76 

Sulphuric Acid, 60 Baume 1.50 1.50 1.50 1.50 1.50 

Tin. 100 lb 42.75 42.80 42.88 42.88 42.88 

Tire Scrap, lb 06# .0654 .06'/, .06J4 .0654 



Mon. 

.58 

.1454 
3.62 
60.00 

.2854 

.2854 
12.15 

.73 

.22 
1.30 
7.70 

.93 
60.00 
1.70 
3.05 
1.00 

.7754 

.76 
1.50 
44.13 

.0654 



Week's 
Changes 

— .02 



+ -ova 

+ -01 
— .20 



+ .20 



— .0254 
+ 1.38 



FreightCarShortage 
Decrease 50% 

Situation Greatly Improved 
Since November— Shortage 
Only 59,891 Cars Dec. 31 

New York, Jan. 17— The shortage of 
freight cars has decreased almost 50 
per cent since last November, when the 
situation was very serious. Due to co- 
operative efforts of the Interstate Com- 
merce Commission, shippers and the rail- 
roads, the shortage has been met with 
emergency measures and with success. 
Progress has been made in getting cars 
out of the congested districts into the 
territory where they are most needed. 

The American Railway Assn., which, 
has represented the railway interests by 
a special committee, reports that since 
Nov. 1, when there was a shortage of 
114,908 freight cars, the shortage has 
fallen to 107,778 Dec. 1, and to 59,892 
Dec. 31. 

The number of freight cars owned by 
the railroads of the country has in- 
creased from July 1, 1907, to July 1, 
1916, from 1,840,009 to 2,618,855.. Fig- 
ures given by the American Railway 
Assn. show that for the whole period of 
nearly 9 years preceding the middle of" 
last August, there had been a continuous 
net surplusage of cars not in use ■ on 
American railroads except for about 1 
month in 1909, 3 months in 1912, 1 month 
in 1913, and the month of March last 
year. 

Anti-Friction Lubricant Elects Officers 
St. Joseph, Mich., Jan. 12 — The Anti- 
Friction Lubricant Co. held a meeting of 
stockholders this week and elected new 
officers. These include J. J. Theisen, 
president; F. Hildebrand, vice-president; 
E. P. Clarke, secretary, and B. Rimes, 
treasurer. The board of directors in- 
cludes E. P. Clarke, Edward Burton, J. J. 
Theisen, W. A. Feather and F. Hilde- 
brand. 

Aluminum Drops 2 Cents 

New York, Jan. 17 — The automobile 
materials market was featured this week 
with a drop in price of 2 cents for alum- 
inum, now quoting at 58 cents a pound. 
Copper prices are higher, electrolytic 
and lake grades quoting at. 28^4 cents 
a pound. Rubber prices were steady dur- 
ing the week. Ceylon closed on Monday 
at 76, a drop of 2% cents a pound. Oils 
were steady. 

Lee to Handle Sales Direct 

Conshohocken, Pa., Jan. 17 — Begin- 
ning Feb. 1, the Lee Rubber & Tire Co., 
this city, will handle its sales direct from 
the factory instead of through the Kelly- 
Field Co., New York, which has been the 
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sales agent. Harry Field, owner of the 
New York sales company, has sold it to 
the Lee company and will himself remain 
with the local company in general charge 
of sales of the new department. 

Mitchell-Lewis Redeems Bonds 
Detroit, Jan. 15 — All of the outstand- 
ing bonds of the Mitchell-Lewis Motor 
Co., Racine, Wis., have been called for 
payment at 102 and interest, by S. W. 
Straus & Co. The bonds, secured by a 
first mortgage on the land, buildings and 
equipment, were dated Aug. 1, 1914. The 
first serial payment of $50,000 was made 
Aug. 1, 1915, and the second of $75,000 
was made Aug. 1, 1916. The amount of 
$175,000 is outstanding. 

Amazon Names New Official Board 

Akron, Ohio, Jan. 13 — Stockholders 
of the Amazon Tire & Rubber Co. elect- 
ed the following directors at their annual 
meeting: L. J. Schott, L. F. Smith, C. E. 
Bettler and Dr. F. B. Richards of Akron 
and Albert Kroehle of Cleveland. The 
directors named these officers: L. J. 
Schott, president and secretary; L. F. 
Smith, vice-president, and C. E. Bettler, 
treasurer. 

Western Carburetor Co. Incorporated 

Lansing, Mich., Jan. 12 — The West- 
ern Carburetor Co. of Alma, Mich., 
lias been incorporated for $100,000. 

Dividends Declared 

Nash Motor Co., quarterly of 1% per 
cent on preferred, payable Feb. 1 to 
holders of record Jan. 20. 



Break in Automobile 
Securities 

Bears Attack General Motors 
and Other Stocks — U. S. 
Rubber a Feature 

New York, Jan. 17 — Although the 
automobile stock market showed a frac- 
tional recovery yesterday from the 
previous depression, the market as a 
whole is not anywhere near as big as 
it was before the peace scare was an- 
nounced. This week, in the face of the 
statement that sales of automobiles were 
running far ahead of last year, automo- 
bile issues found little market. General 
Motors dropped 14 points on three suc- 
cessive days, showing a net decline of 50 
points to 500, the quotation on the old 
stock and to 103 on the new stock, which 
is equal to 515 on the old stock. 

Profit-taking has been behind the re- 
cent decline of most of the automobile 
stocks. General Motors, however, has 
been up to this time immune from bear 
attacks, but with the disappointing dec- 
laration of a $1 quarterly dividend, the 
stock has gradually come down in price. 
It would seem that dividends rather than 
earning power were dictating the mar- 
ket price of the stock. 

United States Rubber prices were af- 
fected in the same way as General Mo- 
tors. On the announcement of the new 
bond issue the common dropped 6 points 
from the previous close, the drop being 
ascribed in some quarters to the pro- 
vision in the agreement with the bank- 



ers that the company shall not pay any 
dividend on common stock, unless un- 
incumbered quick assets of the company 
and subsidiaries, after deducting there- 
from such dividend, shall then exceed 
the aggregate debt of the company and 
subsidiaries, including outstanding bonds. 

Chevrolet Motors, which once sold at 
290, touched par on Monday. The next 
day it pulled up to 102, and closed at 
a net loss for the week of 22 points. 

National Rubber Stock Offering 
Pottstown, Pa., Jan. 13 — The Na- 
tional Rubber Co., this city, is offering 
its common stock for investment. The 
stock is being sold at $12.50 a share, 
now drawing 8 per cent. It is full profit 
sharing, carrying voting power and is 
non-assessable. 

This company has been in existence 4 
years and has grown in that time nearly 
1000 per cent. It has a new five-story 
cement, steel and glass factory, of which 
two floors are completed and in opera- 
tion. 

Kent Stock for Subscription 
New York, Jan. 13 — The Kent Motors 
Corp., this city, is offering 25,000 shares 
of stock for subscription at $6.50 per 
share. The capital stock of the company 
is 200,000 shares full paid and non- 
assessable, par value $10 each. Nagel 
& Simpson, 1270 Broadway, are man- 
agers of the underwriting syndicate. 

This company has invested over $232,- 
000, having purchased 16% acres of 
ground at Bellville, N. J., valued at 
|85,000, and is at present building its 
plant, which will cost about $300,000. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Bid 

Ajax Rubber Co 70 

J. I. Case T. M. Co. pfd 8654 

Chalmers Motor Co. com 30 

Chalmers Motor Co. pfd 

•Chandler Motor Car Co 97 X 

Chevrolet Motor Co 102 

Fisher Body Corp 3754 

Fisk Rubber Co. com 80 

Fisk Rubber Co. 1st pfd 110 

Fisk Rubber Co. 2d pfd 90 

Firestone Tire & Rubber Co. com 148 

Firestone Tire & Rubber Co. pfd , 106 

•General Motors Co. com 500 

•General Motors Co. pfd 119 

*B. F. Goodrich Co. com 55 54 

•B. F. Goodrich Co. pfd 

Goodyear Tire & Rubber Co. com 280 



pfd. 



107 54 
5 
3 



16 



Goodyear Tire & Rubber Co. 

Grant Motor Car Corp 

Hupp Motor Car Corp. com . . 
Hupp Motor Car Corp. pfd.. 
International Motor Co. com 

International Motor Co. pfd 

•Kelly-Springfield Tire Co. com 57 

•Kelly-Springfield Tire Co. 1st pfd 90 

•Lee Rubber & Tire Corp 23 

•Maxwell Motor Co. com 5354 

•Maxwell Motor Co. 1st pfd 71 

•Maxwell Motor Co. 2d pfd 36 

Miller Rubber Co. com 247 

Miller Rubber Co. pfd 106 

Packard Motor Car Co. com 165 

Packard Motor Car Co. pfd 101 54 

Paige-Detroit Motor Car Co 40 

Peerless Truck & Motor Corp 16 

Portage Rubber Co. com 168 

Portage Rubber Co. pfd. 

Regal Motor Car Co. pfd 26 

Reo Motor Car Co 3754 

Saxon Motor Car Corp 64 

Springfield Body Corp. com 75 

Springfield Body Corp. pfd 110 



Asked 

72 
89 
34 

9854 
106 

40 

85 
115 
100 
151 
107 
800 
123 

SSX 

111 

284 
108 

8 

4 



Net 
Ch'ge 



—3 
—22 



+ 5 



—50 
—1 

-254 

+ 2 

+ 54 

—1 



18 

60 

95 

24 

5354 

72 

37 
251 
107 
173 

4054 
18 
172 



3954 
66 
90 
120 



—354 
—2 

+ 2"/. 
+ 54 



+ 54 
+ % 



—I 

—Hi 



Bid 

Standard Motor Construction Co 554 

Stewart- Warner Speed. Corp. com 9954 

•Studebaker Corp. com 104)4 

•Studebaker Corp. pfd 10854 

Swinehart Tire & Rubber Co 78 

United Motors Corp 4154 

*U. S. Rubber Co. com 59 M 

•V. S. Rubber Co. pfd 109 

White Motor Co 49 

•Willys-Overland Co. com 35*4 

•Willys-Overland Co. pfd 9654 

•At close Jan. 15, 1917. Listed New York Stock Exchange. 
OFFICIAL QUOTATIONS ON THE DETROIT 8TOCK EXCHANGE 

ACTIVE STOCKS 




Net 

Asked Ch'ge 

4654 .. 
125 



Bid 

Auto Body Co 44 J4 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 39'4 39>4 — 254 

Continental Motor Co. pfd 9 54 

Ford Motor Co. of Canada 250 270 —12 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 50 5254 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 169 

Packard Motor Car Co. pfd 101 103 — 54 

Paige-Ddtroit Motor Car Co 3954 4054 — H 

W. K. Prudden Co 4954 50 — 54 

Reo Motor Car Co 37 3754 — li 

Studebaker Corp. com 103 106 —2 

Studebaker Corp. pfd 

C. M. Hall Lamp Co 30 33 

INACTIVE STOCKS 

Atlas Drop Forge Co 35'/, J854 +154 

Kclsey Wheel Co 50 

Regal Motor Car Co. pfd 27 
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Three buildings have already been com- 
pleted, namely, the body plant, the ma- 
chinery and the assembling plants. The 
fourth, a metal working plant, is now 
in course of construction. The company 
has material and merchandise on hand 
and paid for valued at $80,000. The 
value of the machinery and tools in- 
stalled and producing is $27,000. 

The company, it is stated, has orders 
on hand and applications for 60,000 cars 
at a factory profit of $96 per car, which 
means an estimated profit of $1,426,000 
for the first year's business. A profit of 
over 76 per cent on its entire $2,000,000 
capital. 

Trucks on Exhibition During Show 

New Yokk, Jan. 16 — Several motor 
truck exhibits were maintained in New 
York last week, as no trucks were ad- 
mitted to the national automobile show. 
Four years ago motor truck shows were 
discontinued on the grounds that they 
did not pay, but this year a number of 
truck manufacturers and makers of con- 
verters rented exhibition space in hotels 
and vacant stores. 

The Hurlburt Motor Truck Co. of New 
York showed its 3%- and 6-ton chassis 
at quarters in the Hotel Biltmore. The 
Maxwell company exhibited its 1-tonner 
at this hotel. The Fulton Motor Truck 
Co., Farmingdale, N. Y., had its new 
1%-tonner on view in one of the parlors 
of the Waldorf-Astoria. The Autocar 
had space at the Martinique. The Hud- 
ford had quarters in the Long Beach 
Building on Lexington Avenue across 
from the Grand Central Palace. A num- 
ber of salesmen represented adapters 
attached to Fords and Rush and Vim 
light trucks stationed on the street out- 
side the show quarters. 

Will Fight New York Truck Legislation 

New York, Jan. 16 — The Automobile 
Trade Assn. of New York State at its 
annual meeting on Jan. 11 at the En- 
gineers' Club tentatively agreed to exert 
its influence against the motor truck fee 
bill, which would greatly increase regis- 
tration fees on commercial vehicles. 

E. M. Ailing was elected president of 
the association. He is president of the 
Automobile Dealers' Assn., Rochester, 
N. Y. Other officers elected were: Vice- 
president, E. V. Stratton, president of 
the Albany Automobile Dealers' Assn.; 
treasurer, E. G. Oliver, Hudson-Oliver 
Co., Buffalo, and secretary and general 
manager, Charles A. Stewart. 

Collins Resigns from Strom berg 
Chicago, Jan. 17 — C. R. Collins, adver- 
tising manager of the Stromberg Carbu- 
reter Co. of America, has resigned to be- 
come advertising manager of the Racine 
Rubber Co., Racine, Wis., effective Jan. 
22. His successor has not been named. 



U. S. Aeronautical 
Exhibit 

Army, Navy, Standards and 
Weather Bureaus Depts. 
To Be Represented 

New York, Jan. 14 — The United States 
Government will have an elaborate ex- 
hibit at the first Pan-American Aero- 
nautics' Exposition to be held in Grand 
Central Palace, Feb. 8-16. The War De- 
partment, the United States Army, in- 
cluding the aviation section; the United 
States Navy, the Bureau of Standards, 
the Weather Bureau and the United 
States geodetic survey are among the de- 
partments to be represented. 

The method of intercommunication be- 
tween aircraft on the European front 
will be demonstrated. Lieut.-Col. George 
D. Squier, chief of the aviation section 
of the Naval Corps, will be present with 
his staff during the week of the show. 

Howard Coffin, chairman of the show 
committee; Augustus Post, of the Aero 
Club of America, and Rich G. Hollaman, 
president of the International Exposition 
Co., with others representing aeronautic 
societies, visited Washington last week 
to go over plans with the Government 
department executives. 

Considerable additional space was con- 
tracted for last week. Joseph A. Stein- 
metz, inventor of the Steinmetz trailer, 
which enables aeroplanes to land on 
ships at sea, has arranged for an ex- 
hibit at the show. 

Chevrolet Dealers to Hold Convention at 
Oakland 

Oakland, Cal., Jan. 11 — There is to be 
a convention of the Chevrolet dealers of 
the Pacific Coast held at Oakland while 
the automobile show is on at San Fran- 
cisco. The 200 or more dealers from all 
over the territory tributary to the fac- 
tory located in this city are to attend 
the convention together with many of 
their agents. The convention is to open 
the same day as the Pacific Coast Auto 
Show, and on opening night the dealers 
at the convention are to attend the show 
in a body after a dinner tendered by the 
officers of the factory. 

Truck Interests Banquet at Milwaukee 

Milwaukee, Wis., Jan. 16 — R. M. 
Dobson, special representative of the 
Kelly-Springfield Motor Truck Co., ten- 
dered a banquet to commercial vehicle 
men who exhibited at the Milwaukee 
show, Jan. 5 to 11, to promote mutual 
interests and a stronger feeling of 
friendship. Mr. Dobson's guests in- 
cluded H. M. Rosenberg, district sales 
manager, Federal Motor Truck Co.; 
Oscar Stegeman, president, Stegeman 



Motor Car Co., Milwaukee; I. E. Clark, 
Goodrich Rubber & Tire Co.; L. P. Helm, 
sales manager, Wisconsin Motor Truck 
Co.; J. A. DeVoy, state distributer, 
Gramm-Bernstein Truck Co.; E. K. 
Wagner, Milwaukee sales manager, Me- 
nominee (Mich.) Motor Truck Co.; L. 
P. Fortin, sales manager, Menominee 
Motor Truck Co.; L. H. Blaney, dis- 
trict manager, Service Motor Truck 
Co.; George Barrowman, state repre- 
sentative, International Motor Co.; H. 
B. Willower, assistant sales manager, 
Gramm-Bernstein Truck Co.; William 
P. Evans, special representative, Stand- 
ard Sanitary Mfg. Co. 

Two Automobile Billa in New York 

Albany, N. Y., Jan. 16 — Automobile 
headlights and the reduction of the min- 
imum age limit of an automobile driver 
were brought up to-day in bills intro- 
duced by Assemblyman Harding Showers 
and J. D. Kelly, respectively. The 
Showers bill provides that automobile 
headlights shall not throw dazzling rays 
more than 3% ft. above the ground on a 
level road. The Kelly bill provides that 
the highway law shall be amended to 
allow persons over 16 years of age to 
operate a car and not make 18 years the 
minimum legal age, as at present. 

Leavitt Takes on Harroun and Premier 

New York, Jan. 13— J. W. Leavitt & 
Co., San Francisco, Cal., has completed 
negotiations at the local show to distrib- 
ute the Harroun, Columbia and Premier 
on the Pacific Coast. The Harroun 
territory will cover California, Nevada 
and Arizona. The Premier territory 
given Leavitt will embrace the lower half 
of that State and practically all Nevada. 
The Leach Motor Car Co., Los Angeles,, 
handles the other half of the State and 
practically all of Arizona. 

Champion Meeting Jan. 20 

Toledo, Jan. 12 — Makers of automo- 
biles and accessories from all parts of 
the country will attend the third annual 
get-together meeting of the Champion 
Spark Plug Co., Jan. 20. More than 800 
invitations have been issued. 

Harry Newman Forms New Company 

St. Louis, Jan. 12 — Harry Newman 
has formed a company known as Harry 
Newman, Inc., in this city to handle the 
KisselKar. 

Oldsmobile Eight Is 2% by 4% 

New York, Jan. 15 — In The Automo- 
bile for Dec. 28 a typographical error 
made it appear that the bore of the 
eight-cylinder Oldsmobile engine is 2% 
in. This should have been 2%. The 
stroke of the engine, 4% in., was cor- 
rectly given. 
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70,259 Attend Mil- 
waukee Show 

Dealers Expect to Sell 38,500 
to 40,000 Cars in Wis. 
in 1917 

Milwaukee, Wis., Jan. 12 — The offi- 
cial attendance at the ninth annual Mil- 
waukee automobile show, which was 
held in the Auditorium from Jan. 5 to- 
ll, inclusive, was 70,269, compared with 
41,440 in 1916, a gain of 28,819, or near- 
ly 70 per cent. Paid admissions also, 
increased to a remarkable extent, being 
nearly one-half of the total attendance. 
All exhibitors declare the show to have 
been unusually successful in all ways. 

The tenth annual show will be held 
somewhat later in January, 1918, than 
this year, to avoid conflict with the New 
York exposition. 

The largest truck exhibited at the 
show was a 7-ton Stegeman, with worm 
drive, which featured the display of the 
Stegeman Motor Car Co., Milwaukee. 
The car, complete with body, as ex- 
hibited, weighed 13,122 lb. The rear 
tires had a combined width of 32 in. 

Wisconsin distributers expect to place 
an aggregate of 38,500 to 40,000 cars 
in the Badger State for 1917. During 
1916, this state absorbed 35,860 cars, an 
increase of 44 per cent over 1915. The 
total number registered by private 
owners was 115,650. The number sold 
in Wisconsin last year was more than, 
all of the cars in use in this state in 
1913, which was 34,646. 

It is estimated that 75 per cent of the 
total number of 1970 dealers in Wis- 
consin attended the show. This year the 
Milwaukee Automobile Dealers, Inc., 
which manages the show, dispensed with 
the annual banquet in honor of state 
dealers because no suitable banquet hall 
could be found to accommodate the large 
crowd, and also because practically 
every factory and distributer enter- 
tained its dealers at banquets during 
show week. 

Orders 1200 Redden Truck-Makers 

New York, Jan. 15 — Negotiations are- 
being completed in a deal whereby one 
of the largest automobile dealers in 
Texas contracts for 1200 Redden Truck- 
Makers, representing a total value of 
about $420,000. These units, which are 
manufactured by the Redden Motor 
Truck Co., Detroit, are designed to con- 
vert Ford chassis for truck use. The- 
Texas firm plans to establish agencies. 

Pinkerton Joins Chalmers 
Detroit, Jan. 15 — R. D. Pinkerton, 
formerly an officer in the British army, 
has joined the Chalmers company and. 
will have charge of a zone. 
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Smoothing the Way 

FOR a device to exert an influence great enough 
to bring it to the rank of a factor in civilization 
it has to have two supreme qualifications : It must 
be eminently practical and it must be within the 
reach of the mass of humanity. The greater the 
degree to which these two fundamental qualities are 
possessed, the greater the movement. This is the 
lesson that above all we must learn, and which we 
must set up as a standard if we are to carry through 
to its justifiable conclusion the great movement upon 
which we have embarked. 

As milestones in the industry the annual shows 
offer us a natural resting point to stop and observe 
the results of the journey. The way has become 
smoother as we have gone along. The first few 
miles of the journey as measured by the annual 
pauses were accompanied by many great questions 
and uncertainties, and it is only within the last 3 
years that the industry seems to be emerging into 
the light where a cleancut set of fundamentals can 
be set down as representative of what is desired. 
Once the aims are known definitely, half the battle 
is over, and in a review of the seventeenth annual 
show it is not a difficult matter to see the way in 
which we are traveling. 

Each year the number of car novelties have been 
dropping off, and yet the variety of invention is in 
no way less. The lines along which to work have 
become more clearly defined. It is hard to associ- 
ate a small gasoline power plant with a world-wide 



movement, and yet it is the increasing multiplicity 
of these little power units scattered all over the face 
of the earth that has magnified this achievement of 
science into the rank of a molder of the lives of 
men. Looking back from 1999 the change in con- 
ditions due to mechanical road transport will be 
seen as at least as great as the change due to rail- 
ways was obvious in looking back over the nine- 
teenth century. 

Detail Progress 

IT does not require a number of developments of 
a radical nature to constitute progress. The 
seventeenth annual show offers no long list of sur- 
prises of a mechanical or decorative nature, and yet 
it is certainly indicative of a broad movement that 
denotes an important period of progress. 

Without exception every car in the show illus- 
trated some little improvement in one point or an- 
other as compared with the design of a year ago. 
This is true of the cars in the lower end of the price 
scale as well as in those in the upper end. Taking 
all these together, the story of advancement is 
made up. 

When the fundamental is so clearly established 
as it seems to be in the basic ideas of automobile 
design, it is the detail that is necessary to acquire 
the efficiency which is the ultimate aim. To be con- 
crete, take the many small improvements which 
have been made to meet the descending grade of 
fuel. No one car incorporates all the improvements 
made in this direction, and yet looking at 1917 cars 
as a whole the lower grade fuel is being handled 
better than the higher grades of a decade ago. The 
amalgamation of these scattered details into com- 
mon practice are just as important as a measure 
of progress as the introduction of an entirely new 
principle. In fact, they are more important, be- 
cause whatever the principles the details will al- 
ways be with us. 

S A. E. High-Pressure Sessions 

THE 1-day winter meeting of the Society of 
Automobile Engineers proved an unquestion- 
able success. On Thursday last the business ses- 
sion in the morning and the professional session 
in the afternoon went with a swing from start to 
finish. The big auditorium in the Engineering So- 
cieties Building was well filled; those who spoke, 
spoke to the point, and there was practically no 
wasted time whatever. Of course, everything was 
condensed to the limit. The Standards Committee 
chairmen read only such parts of their reports as 
required the society's confirmation, eliminating the 
reading of progress matters. 

The papers were, in each case, presented by their 
authors with a minimum of words, and very clearly 
and concisely. The society has been working for 
months to make the winter meeting the most suc- 
cessful ever held, and all those connected with the 
arrangement deserve the heartiest congratulations 
for their success. 
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S. A. E's Last Gathering Under Present Name 
Exceeds All Expectations — Professional 
Sessions Carried Out with Snap and Vim 
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By J. Edward Schipper 

EW YORK CITY, Jan. 12— Yesterday brought to a 
close the most eventful year in the history of the 
Society of Automobile Engineers. It was S. A. E. 
day, and starting with the business meeting in the morning, 
the professional session in the afternoon and ending with the 
banquet and entertainment in the evening the members and 
their friends made an occasion that fittingly brought to a 
close the last meeting of the Society of Automobile Engineers 
that will ever be held. 

When the time for the next mid-summer session rolls 
around, it will be a new and broader society with a new and 
broader name. The Society of Automotive Engineers, whose 
field of endeavor is as broad as the art of self-propelled trans- 
portation through the air and over water and land, will 
succeed it. It only remains for the confirmation of a mail 
vote to put this into effect. 

With the new era come new officers who will carry on the 
work of their predecessors in the broadened fields. Standard- 
ization of the aircraft, the tractor and in the motor marine 
field will engage a new and broadened standards committee. 
Professional papers and research work will likewise proceed 
on a much wider scope. 

George W. Dunham, consulting engineer, is the new presi- 
dent of the society. Jesse G. Vincent, vice-president of the 
Packard Motor Car Co., is first vice-president; Charles M. 
Manly, is second vice-president. The new members of the 
council are B. B. Bachman, engineer of the Autocar Co., 
H. L. Horning, engineer of the Waukesha Motor Co., C. W. 
McKinley, engineer of the Willys-Overland Co., and F. E. 
Moskovics, commercial manager, Nordyke Marmon Co. Her- 
bert Chase, assistant man- 
ager of the S. A. E., is treas- 
urer of the society. 

President Huff's address 
opened the meeting. He 
spoke of the successful year 
which the society has just 
passed through and of the 
bright outlook for the future, 
particularly since the merg- 
ing of the other automotive 
societies has been practically 
consummated. Members of 
the other organizations are 
to be permitted to enter the 
S. A. E. at any time after 

the date of ratification for a period of 3 months, without the 
payment of initiation fees. 

Another great feature of the society's work as mentioned 
by Mr. Huff is the increased co-operation with the govern- 
ment. This is a phase of the work which has been growing 
rapidly and presages a closer connection between the en- 
deavors of the society and those of governmental activities 
in similar directions. The particular work in which members 
of the society are assisting the government is the drawing 
up of standard truck specifications and on the aeronautical 
division of the standards committee. The society is also in 
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close touch with the bureau 
of standards in Washing- 
ton. 

President Huff spoke of 
the increase in membership 
of the society, which now 
has passed the 2000 mark. 
In January, 1916, there 
were 1783 members. The 
total for January, 1917, is 
2120, without counting 
thirty-five additional appli- 
cations which have just 
been accepted. 

The "growth of the standards work is worthy of comment, 
it had its inception in 1910 and at that time a number of 
the members of the S. A. E. contributed out of their own 
pockets to guarantee the work. In 1916 the budget allowed 
$7,500 for standards work and the actual cost was $10,000 
and in 1917 it is likely that the expenditures along this line 
will exceed $14,000. The financial condition of the society is 
indicated from the fact that there is a total surplus on hand 
of $30,490. 

Some of the other business to come before the society at 
the business meeting which followed President Huff's address 
concerned constitutional amendments was the matter of 
change of name, revision of the council to take in the areo- 
nautic and tractor fields, succession of officers and a consti- 
tutional revision committee to have in charge such matters 
and thereby prevent loss of time at the semi-annual meet- 
ings. All these were passed along for 
further consideration and in addition the 
proposed membership for army and navy 
officers at reduced fees was tabled. 



Standards Committee Business 



Nine reports from different divisions of 
the standards committee were heard and of 
these eight were accepted in toto and the 
other, that of the tire and rim division, in 
part. These will now be passed on by the 
council and put before the membership of 
the society for a mail vote before they be- 
come accepted standards or recommended 
practice as the case may be. The reports 
appeared in The Automobile last week. 
The divisions which presented reports were those dealing 
with aeronautic engines, electrical equipment, electric vehi- 
cles, engines and transmissions, iron and steel, miscellaneous 
parts and fittings, springs, tires and rims and trucks. Little 
discussion developed on any of the reports except that on the 
tires and rims. The tire and rim division has had under 
consideration for the last few years a set of standard loads 
for solid truck tires. There has been considerable difficulty 
in reconciling the different tire manufacturers to these loads 
and the table arrived at in the report represented about the 
best compromise that could be effected. That it does not meet 
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the ideas of everyone, however, is the immediate cause of its 
being turned over to the truck standards division for review. 
The outcome of this action is awaited with great interest by 
the standards committee, as it presages other important work 
along this same line in the. passenger car tire field. 

Accepted Without Discussion 

The reports of the electric equipment division, A. L. Riker, 
chairman; the electric vehicle division, A. J. Slade, chairman; 
engine and transmission division, E. T. Fishleigh, chairman; 
iron and steel, K. W. Zimmerschied, chairman; miscellaneous 
division, J. G. Utz, chairman; springs division, C. W. Mc- 
Kinley, chairman; and the truck standards division, W. P. 
Kennedy, chairman; were all accepted without discussion. 
The scope of these divisions are denoted by their names and 
their particular activities were reported in The Automobile 
for Jan. 11. 

A little discussion developed on the report of the aero- 
nautical engine division on the recommendation of the tapered 
shaft fitting for propellers. The report covered this feature, 
spark plugs and a definition in connection with direction of 
engine rotation. 

At the October meeting of the standards committee this 
division reported in favor of recommending spark plugs hav- 
ing 18 mm. threads for use with aeronautic engines. This 
report was approved by the standards committee but was re- 
ferred back to the division by the council, asking for more 
complete detail dimensions. 

Accordingly the division has prepared dimensions as shown 
«n the sketch presented herewith. The thread dimensions 
correspond with those adopted in Great Britain by the engi- 
neering standards committee. No limits have been placed on 
the pitch diameter of the thread by the engineering standards 
committee. 

Considerable discussion developed on the question of 
whether metric or English dimensions should be used. In 
spite of a vote in favor of metric dimensions at the October 
meeting of the division, several of the members were reluctant 
to adopt them. It was thought that the question was one of 
too great importance to be decided out of hand in a division 
meeting, and that it should be discussed and decided by the 
standards committee or the council or both. 

In order that the proposed standard for spark plugs might 
be placed on record, dimensions in both millimeters and inches 
have been provided, the closeness of the equivalents being 
determined by the degree of accuracy required in the differ- 
ent dimensions. 

The design follows the same general lines as the S. A. E. 
large hex. plug, but the gasket seat and size of hexagon are 
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26 mm. (approximately 1 in.) instead of 1% in., this giving 
an ample gasket seat in connection with the 18 mm. thread. 

In addition to the dimensions given in the present S. A. E. 
standard for spark plug with % in. thread, a limiting dimen- 
sion has been placed on the height of the plug above the 
gasket seat, and a definite dimension has been given from the 
gasket seat to the lower end of the spark plug shell. 

In connection with the proposed spark plug standard the 
division recommends that in every case the tapped hole into 
which the spark plug is screwed should be counterbored 
slightly to approximately the outside diameter of the spark 
plug thread. 

Aeronautic Engine Supports 

The division recommends three sets of dimensions for bed 
timbers for supporting engines and aeroplanes. No stand- 
ardization is thought possible in regard to fore and aft 
length. The dimensions recommended are as follows, in 
inches : 

Distance between timbers 12 14 16 

Width of bed timbers 1% 194 2 

Distance between centers of bolts 13% 15% 18 

Propeller Hub Dimensions 

At the October meeting of the standards committee, the 
division proposed for acceptance a tapered shaft end for 
mounting propeller hubs but this proposal was not voted upon. 
Since that time additional reports have been received from 
France and from New Mexico, to the effect that the tapered 
and keyed fitting for propeller hubs is giving perfect satis- 
faction. 

The division therefore submits for adoption as recom- 
mended practice practically the same dimensions as were 
submitted at the October meeting, the only difference being 
that the proportion of the tapered length to be relieved has 
been reduced somewhat. Most of the dimensions are given 
in the English equivalents of the metric dimensions used in 
France, but may be translated back to metric dimensions if 
this policy shall be preferred. 

The division is not prepared yet to recommend dimensions 
for hub flanges, etc., but the aviation section of the signal 
corps will submit drawings suggesting different sizes of 
hubs. 

Direction of Engine Rotation 

At the October meeting of the standards committee the 
division reported definitions of terms for direction of engine 
rotation. The national advisory committee for aeronautics 
did not concur in these definitions in its report on nomen- 
clature, and since printing that report has revised its own 
first definitions. 

Because of lack of agreement with the national advisory 
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committee the council of the society referred the definitions 
back to the division. The division has reconsidered the mat- 
ter and is not thoroughly satisfied with any of the definitions 
proposed. It has accordingly prepared new definitions for 
direction of engine rotation, making use of the terms 
"normal" and "anti-normal" in place of the terms which have 
formerly been used and have caused confusion. 

Report of Aeronautic Engine Division 

Charles Manly stated that there is great need to stand- 
ardize the tapered shaft as soon as possible, although there is 
considerable likelihood that there will be a change. "We are 
just learning," he said, "that the larger horsepowers are 
giving trouble. We need data on the larger engines on these 
fittings as it is necessary in order to make them that we cut 
into the shaft quite brutally; especially with the hollow type 
of shaft. With these fittings we cannot guarantee that the 
shaft will not have to be replaced." An advantage in the 
taper fitting pointed out by Mr. Manly is that there are no 
patent complications to be met. 

In using the tapered fit Mr. Manly pointed out that the 
French lap the fitting by putting emery and oil on the hub 
and lap in the connection with the keys out. After a good fit 
has been obtained the keys are then inserted. One of the 
difficulties which must be avoided is the tendency for the shaft 
to blister under stresses set up by misalignment. 

Others speaking on the use of the taper fitting questioned 
the wisdom of reducing the shaft in the center, stating that a 
machined hub will give a good fit for the entire length. It 
was also suggested that it would be better to separate the 
keys and to see that both keys take the same amount of load. 
With the proper precautions a 1%-in. shaft was said to be 
able to transmit a load of 200 hp. at 1100 r.p.m. 

E. H. Ehrman, factory manager of the Chicago Screw 
Co., commented on the spark plug standard suggested and 
rtated that further precautions should be taken in interpret- 
ing the metric and inch dimensions and that in the case of 
pitch it would be better not to mention the inch dimension 
at all. The report was accepted as recommended practice. 

Tire and Rim Discussion 

The tire and rim discussion which filled its expected part 
on the program of being the most-discussed issue on the books, 
hinged about the recommended standard table of tire carry- 
ing capacities of solid rubber tires. This table follows: 



Nominal 
Width of Tire. In. 

3 

3% 
4 

5 
6 
7 



-Gross Load Per Wheel in Pounds- 



Tire Diameter. 
36 In. and Under 
1.000 
1.300 
1,700 
2.500 
3.300 
4.2011 



Tire Diameter, 
40 In. and Over 



2.600 
3.500 
4.500 



This is a subject which has been under consideration in 
various divisions for many years, during which it has been 
reviewed repeatedly without being able to make any final 
specific recommendations up to this time. Recent discussions 
have taken cognizance of present practice in this field and in 
formulating this table a special effort has been made to base 
it upon the best available engineering information in the 
hands of the tire companies. The above table represents 
the only compromise acceptable to a majority of the tire com- 
panies. This schedule if agreed to rationally, and if not 
abused by overloading will give very satisfactory tire life. 

John Younger, chief engineer motor truck department of 
the Pierce-Arrow Motor Car Co., opposed the table on the 
ground that it did not coincide with practice. He gave as 
a specific example the 6-in. size which he said was many 
hundred pounds under weights which are ordinarily being 
carried. 

C. B. Whittelsey, factory manager of the Hartford Rubber 
Works, said that the committee had been working on this 
table for 5 years, and the allowances made are from 60 to 
1200 lb. greater than other ratings. In other words, the tire 
companies are more liberal on these ratings than they have 
been in any other table ever compiled. 

J. E. Hale, experimental engineer of the Goodyear Tire 
& Rubber Co., seconded Mr. Whittelsey's remarks and said 
there is no sharp dividing line between the points where tires 
are under and overloaded. The reputable truck companies 
are careful and there is less undertiring than in the past. 
He cited the fact that the 4-in. dual was formerly considered 
sufficient for the 3-ton truck, whereas this is now equipped 
with 5-in duals as common practice. It is realized, he stated, 
that the more adequate the tire equipment, the less the cost 
to the truck user. 

B. B. Bachman, engineer of the Autocar Co., asked if the 
figures in the table were arrived at through a mere com- 
promise on the parts of the tire companies or through engi- 
neering tests that would justify their use. 

K. W. Zimmerschied, engineer of the General Motors Co., 
replied that the Goodrich and Goodyear companies both sub- 
mitted elaborate sets of data as compiled by tests. He' also 
stated that the truck standards committee had asked permis- 
sion to review these figures on account of impending legis- 
lation on the allowable amount of wheel load. 

George Green, chief engineer of the Fifth Avenue Coach 
Co., said that speaking from the experience of 1,000,000 miles 
of travel for his vehicles he has found that an allowable load 
on the 4 in. size of 1931 lb. instead of 1700 lb. had been very 
satisfactory, keeping the cost of tires down to 1 cent per mile. 

The allowable load part of the report was turned over to the 
truck standards division as requested with the other parts of 
the report accepted. The accepted portion of the report was 
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reviewed in The Automobile for Jan. 11 in the report of the 
standards committee's session. 

The afternoon session was opened promptly, the president 
calling upon Capt. D. E. Clark, chief aeronautic engineer, 
U. S. Army, to present a paper on problems in aeroplane con- 
struction written by himself, Capt T. F. Dodd and Mr. O. E. 
Strahlmann. In connection with this Captain Clark showed a 
number of moving pictures and lantern slides illustrating 
aircraft of various kinds engaged in war work in Europe and 
on the Mexican border. These Alms had never been exhibited 
publicly and were of an extremely vivid sort. The paper was 
reviewed briefly in the last issue of The Automobile, and 
there was no discussion upon it at the meeting. 

Horning Speaks on Tractor Engines 

H. L. Horning, engineer of the Waukesha Motor Co., who 
was down on the program for a paper entitled the Ultimate 
Type of Tractor Engine, did not read his paper, but instead, 
delivered a rather illuminating address on the subject. 

Mr. Horning said that nothing since the discovery that a 
hook on the end of a pole would aid in the art of agriculture, 
had promised to benefit man to such an extent. It will be 
a factor in reducing the high cost of living. The value of 
land may be appreciated when it is mentioned that it .takes 
4 acres to keep a horse alive for a year. The tractor is a 
workhorse and not a racehorse and unlike the aero engine 
which must be overhauled every 120 hr. the tractor engine 
must keep on indefinitely in spite of abuse. 

The use of passenger cars by farmers is helping to educate 
them mechanically in the use of tractors, but it is surprising 
to note the degree of care that has to be given to the endur- 
ance of the tractor: For instance, it was discovered that a 
greasless type of bearing worked out very well at one point 
but it was impossible to use it simply for the reason that if the 
bearing ever did wear out it would be impossible to replace 
it. The V-belt is a satisfactory device but it had to be 
abandoned in place of the flat belt because the latter is so 
much easier to repair. 

The tractor engine must have the ability to keep on going. 
And it must keep on going under difficulties that are enor- 
mous. Take the matter of oiling which is so important. Yet 
instead of getting the proper oil the tractor is apt to get the 
product of mail order houses which is anything but correct. 
In one case it was found that a farmer had been using linseed 
oil in his engine. The use of kerosene also reduces the vis- 
cosity of the oil with the result that the rings in the top 
groove wear three times as rapidly as those in the lower 
ones. Mr. Horning said he had seen rings wear out in 2 days 



while working at 106 deg. in the shade in a Kansas dust 
cloud. As much as V6 in. of dirt is not infrequent in the 
crankcase. 

In securing efficiency the speed of the engine and the at- 
tainment of higher mean effective pressures are the cardinal 
points. The design of the combustion cihamber must be 
watched and numerous pockets and solid parts to cool must 
be avoided. 

Engine Works at Maximum Speed 

What the tractor engine has to work against may be seen 
when the farmers' method of regulating speed is known. 
He will sink his plow and if it is too deep, cutting the speed 
of the tractor down too far he will lift it a little so that the 
desired speed it attained. In other words the engine is work- 
ing constantly at maximum torque speed. In every way this 
is the most difficult work that can be put on this type of en- 
gine as it represents constant wide open throttle work, or 
what would be parallel in automobile practice to a car that 
is climbing a grade constantly at the highest possible speed 
at which it can be made to negotiate the hill. 

The cooling of the spark plug must be carefully watched 
and the waterjackets arranged so that a vertical flow of heat 
will be maintained down the valve stem. Eighty per cent of 
the troubles are around the exhaust port and the flow of 
heat on the valve is down the stem from the center of the 
valve head. The matter of the valve seat is a compromise. 
If the seat is too narrow the valve will not cool and if it is too 
wide carbon will form on account of the excessive cooling. 

In speaking of the results accomplished in the laboratory 
Mr. Horning said that he had been able to secure with tractor 
engines a performance equal in car practice to 42,000 miles 
of travel at 45 m.p.h. up the steepest hill that the car could 
climb at that speed. 

As features of design he said the bottom of the crankcase 
is very important as it must take the heat away from the 
main bearings. On pistons interior ribbing is beneficial. 
With good design Mr. Horning states that he has been able 
to run at 98 lb. per sq. in. brake m.e.p. without pounding. 

The chief contributor to the discussion on Mr. Homing's 
paper was R. E. Davis, chief engineer of the J. I. Case T. M. 
Co. Mr. Davis said that having had experience with many 
kinds of tractors and tractor engines he found himself in a 
general way in very close agreement with Mr. Horning. 
Most of the difficulties and troubles mentioned by the author 
he has himself encountered, and in his opinion they would be 
overcome in much the way that Mr. Horning suggested. 

A request was made for fuller information regarding the 
formula given in the paper, and in reply Mr. Horning said 
it would be hardly possible to do this as it was an empirical 
formula derived from careful examination of all the data 
they had been able to suggest. It was pointed out that this 
formula called for a higher average speed in a tractor engine 
than is obtained in an ordinary automobile motor, and this, 
Mr. Horning stated, was regarded by him as essentially true. 




F. HYMANS 

Presented a paper on dynamic 
balancing of rotating parts 




W. AKIMOFF 

Head a paper on proportions in 
spring suspension 
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F. 8COTT 

Commercial manager Sprague 
Electric Works 

HALE 

Experimental engineer Qoodyeur 
Tire <f Rubber Co. 

A tractor engine is worked under the hardest conditions of all 
since the demands upon it are practically as heavy as those 
on an aviation engine, while it receives no consideration and 
no expert attention. 

The next paper was that describing the Akimoff balancing 
machine. The author, F. Hymans of the Otis Elevator Co., 
drew some diagrams on the blackboard explaining the opera- 
tion of the machine. His address was almost identical in sub- 
stance with the digest of the paper published in the last 
issue of The Automobile. 

D. G. Roos, experimental engineer of the Locomobile Co. 
of America, said that they had had an Akimoff machine in 
use in the factory for some months and had found it very 



much superior to previous machines. He said that with the 
older form, to obtain successful crankshaft balancing, it is 
necessary to find a man with some gift for the job. If he fell 
sick or was absent from the factory for any cause, it simply 
meant that no crankshafts were balanced until he returned 
or another man was trained. Even a skillful man could not 
work very fast with the old machine. On the other hand, the 
Akimoff machine gave absolute information and it required 
hardly any skill or experience to balance crankshafts satis- 
factorily. Obtaining the proper balance would, in an ordinary 
way, take about 15 min., and getting static balance was now 
more troublesome than getting dynamic balance, according to 
Mr. Roos. 

The last paper of the day was Prof. W. T. Fishleigh's, 
describing the tests made at the Michigan University to re- 
turn the amount of heat value in the fuel wasted by an ordi- 
nary engine. He briefly recapitulated the main points of the 
paper as was done in The Automobile last week, and stated 
that the test he had made encouraged him very much to go 
further with other types of engine. In fact, the whole course 
of work was mapped out for the present year. 

Several written discussions have been received on this 
paper largely dealing with other tests which showed con- 
clusions similar to Professor Fishleigh's. The general con- 
clusion appeared to be that these tests showed the enormous 
price that had to be paid for "reserve power," otherwise to 
obtain a reasonable fuel efficiency we must use smaller en- 
gines and not expect them to produce high torque at very 
low speeds. If the combustion engine is not improved in 
some way in its application to automobile service it will be 
possible for the steam engine to beat it on economy and equal 
it on performance. 

The meeting concluded promptly on schedule, the remain- 
ing papers being taken by title. 



Chassis of New Packard 5-Ton 
Truck 

This truck was described in The Automobile last week 
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Poor Methods Handicap Sales 

in Australia 



Q Direct Representation Is Essential to Success of U. S. A. 
Accessories. 

1$ U. S. A. Makers Too Frequently Appoint Sole Agents for AH 

Australia, Getting No Results. 
C| Must Consider Country as Five Separate Divisions. 
1$ Preferential Tariff Is the Main Obstacle to U. S. A. Goods. 
C| Some American Firms Well Established. 



SYDNEY, AUSTRALIA, Nov. 10— Methods pursued by 
U. S. A. automobile and accessory manufacturers 
doing business in Australia are in general better than 
those with other countries, but many U. S. A. accessories and 
cars are being practically held out of the Australian trade 
because of poor methods. Very frequently exclusive con- 
tracts are given to Australians not in the automobile indus- 
try and all they do is collect discounts, perhaps place an 
agency or so, and put the price of the article so much higher 
than corresponding articles from Europe as to hurt the sale. 

One large American vehicle manufacturer placed the en- 
tire agency with a concern not connected with the automobile 
industry and the only good that can possibly come out of it 
is the agency for this party. The same has happened with 
another well-known American car which established the 
agency 3 years ago and has not placed a single agent in the 
country. 

Should Deal Direct 

Australian business men are large enough and the Aus- 
tralian trade big enough so that U. S. A. manufacturers 
should deal direct, that is, sell direct to the Australian 
houses. Too frequently U. S. A. makers sell to what are 
known as "indent" houses. An indent house is known here 
as a clearing house, but there is a distinction between the 
two. A clearing bouse generally charges about 2% per cent 
commission, whereas an indent firm will take as much com- 
mission as it can get. 

A keen Australian business man must be held in his own 
sphere on a par with a good U. S. A. business man. It is 
just as likely as not that if Australia had the population of 
U. S. A. its big business men would equal those of the 
United States in the same magnitude of business. To draw 
a parallel: Could you imagine a man like John Wanamaker 
purchasing goods from any other country through a clearing 
house or indent house? It is just as impossible to imagine 
many of our large Australian houses doing business with 
the U. S. A. in the same manner. 

Five Different Divisions 

With U. S. A. automobile and accessory concerns doing 
business in Australia it is first essential that they recognize 
Australia as five different divisions with each division under 
the government of a capital town. These five divisions are 
the various states of the continent, namely; New South 
Wales, Victoria, Queensland, South Australia and Western 
Australia. 

Further! Do not forget that New Zealand is not Australia 
or anything connected with it, it has an entirely separate 
government and home rule on its own account, goods leaving 



Australia are dutiable when entering New Zealand and vie* 
versa. New Zealand merchants do not trade with Australia 
to any great extent as far as importing wares goes. 

The greatest mistake an American manufacturer makes is 
when he appoints an agent to represent his interests solely 
throughout Australia and New Zealand. The manufacturers 
believe that this is one country with one business center, but 
as a matter of fact none of the capital cities in Australia care 
to accept a sub-agency and this is exactly what the American 
manufacturer is trying to do. 

Many Indent Merchants 

For example, Sydney and Melbourne are the two leading 
cities of Australia, but they are as independent as New York 
and Chicago; in fact, they are more so as there is a political 
jealousy existing between the two. These cities are full of 
indent merchants, few of whom have any capital standing, 
these indent merchants considering their ends only and noth- 
ing for the manufacturer. They will scour all publications 
carrying advertisements for catchy lines and they will write 
to the ' various manufacturers seeking the sole agency for 
Australia, they have no intimate knowledge of the trade, 
but are generally commission merchants in the true sense of 
the word. They write to the manufacturers and ask for the 
agency of their wares for the whole of Australasia and New 
Zealand, they give no order with their request, immediately 
they receive a favorable reply they write to the leading 
houses all over Australia and offer a certain discount far 
less than that which the manufacturer gives the indent mer- 
chant. Now as the indent merchant has no idea of a fair dis- 
count he takes the first discount offered by the manufacturer, 
but he has no knowledge of competing lines by which he can 
use as a guide for the judgment of discounts. When the re- 
tail man is eventually reached the discount offered to him 
is insufficient inducement for him to take up the selling 
agency. 

Things are totally different with European markets, the 
European manufacturers of goods generally send their own 
factory representative out looking for the proper agents 
and more often than not the principal of a firm in Europe 
may be ordered away for 6 months' rest by his medical adviser 
and he conducts an Australasian tour, he comes here and gets 
hold of the right people and he has to quote the right prices 
to get the business, so you can easily see there is a big differ- 
ence in their methods of appointing agents. 

Preferential Tariff Main Obstacle 

The greatest obstacle the American manufacturer has to 
overcome is preferential tariff, which is in favor of the Uni- 
ted Kingdom. This varies from 10 to 33 1/3 per cent on most 
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goods relating to automobiles. For example: Chassis parts 
throughout are 10 per cent higher duitable on American 
goods over these from the United Kingdom and rubber goods 
carry 33 1-3 per cent. An English chassis is allowed to come 
into the Commonwealth free, whereas the foreign tariff is 10 
per cent. 

Tires carry British duty to 36 cents per pound weight or 
25 per cent ad valorem duty, whichever happens to be the 
greater, whereas foreign tariff is 48 cents per pound or 35 
per cent ad valorem. 

This must be borne in mind, as it is a serious handicap to 
the foreign manufacturers of accessories. Then again the 
American manufacturer is a very bad shipper. He under- 
stands in his own country all about the railroad workings, but 
shipping goods overseas is totally foreign to him. 

Quote Best Discount First 

The average American merchant does not in the Arst in- 
stance quote his best discount, this leaving the price of the 
product high as the buyer out here is so used to getting the 
best discount from England in the first instance that he does 
not think to ask for a better one from America. 

Another detrimental thing the American manufacturer is 
inclined to do, that is, he will let the sole control of the 
agency to some English firm which, in turn, looks for a rep- 
resentative over the seas. This means three or four profits 
before it gets into the hands of the retailer; that is, the Eng- 
lish house has to make a profit as the distributing center, then 
in turn it gets in touch with some wholesale house in Austra- 
lia, and as the big Australian dealers will not deal via Eng- 
land, this simply means two agents' profits to be paid before 
the retailer gets hold of the goods. 

Another feature of the American manufacturer, he will 
readily place the foreign representation of his goods in the 
hands of some American distributing house which house asks 
for too big a profit to insure good representation in this coun- 
try, and further than that, the leading Australian accessory 
houses have learned that they can only profitably trade by 
dealing direct. 

Some U. S. A. Firms Have Done Well 

Another reason the American goods are not represented so 
well as they might be is the fact that an Australian merchant 
who has a desire to take a business trip around the world 
will commence by going to England first and will spend more 
time there than anticipated and consequently he has to cut 
short or cut out altogether his visit to America. It is easily 
seen that the American manufacturers are at a disadvantage 
again until we get proper representation such as direct fac- 
tory representatives armed with the best discounts calling on 
the best houses in Australia or deal through some big ship- 
ping or indent firm in U. S. A. with its Australian office, who 
will do business on a small commission basis of about 1 to 2% 
per cent. There are a few such firms existent in U. S. A. 
who will undertake this class of business. 

Some U. S. A. firms have handled th«ir export trade with 
Australia remarkably well. One of the best examples is the 
Goodyear tire, which practically controls the market here. 
You scarcely see a car in Australia that has not a Goodyear 
tire on it and frequently all five are Goodyears. Goodyear 
went about the business properly, sending a man from the 
factory to look for suitable agents and, not finding any, opened 
direct factory branches in the five capital cities of the com- 
monwealth. The campaign has been followed up with a 
strong advertising appropriation. 

Other American firms have established themselves strongly 
in the Australian market. In the accessory field the Stewart 
products are a good example. They are well and properly 
represented in every state of the commonwealth and their 
export business has been well handled. 

There is a good opportunity here for U. S. A. accessory 
firms manufacturing lamps. To-day the lamp market is prac- 



tically held by English houses. The U. S. A. lamps do not 
appeal to the public as they should. Many U. S. A. lamps are 
represented here but their business has not been properly 
handled. 

Battery Field Is Large 

There is a big opportunity for U. S. A. firms manufactur- 
ing storage batteries. Starting and lighting battery business 
is best represented here by Willard. The battery business is 
going to be a huge thing like tires, and the battery firm that 
gives the best service, not only in the five capital cities, but 
also in the country towns, is going to have the best trade, ir- 
respective of the selling price. It means that the battery 
firm represented throughout the country with batteries ready 
for immediate use and charged so that the man who has a 
failure of battery knows he can buy a new one straight away 
is going to be the leading battery representative. 

In the field of engine and hand tire pump most of the trade 
in hand pumps is handled by English and the engine pumps 
by Americans. The Kellogg pump has made best progress 
here, which is due to a successful method of introduction. 
The whole Australian business is placed in the hands of a 
New York firm whose Australian office does a large indent 
business. This firm has gone to the agents of each make 
of car and has offered, them the sole agency of the Kellogg 
pump for that particular car, namely, the Overland people 
have the sole agency for Overlands and so with Buick, Hup- 
mobile, etc. This method is proving very successful. 

Some of the U. S. A. best vulcanizer makers are badly rep- 
resented here, and as a result some English makes are the 
biggest sellers. For cheaper cars the U. S. A. vulcanizers are 
holding their own but they have not that percentage of the 
trade which good business would give them. 

In various other lines of accessories the market is split 
between Europe and U. S. A. There is a field for increased 
sale for U. S. A. goods in every line. The speedometer field 
is practically controlled by the Stewart products. Previous 
to the war Europe controlled the magneto situation but now 
some U. S. A. products are working in. Bowser has practi- 
cally an absolute monopoly of the garage gasoline tank 
situation. Owing to springs paying a 45 per cent duty it is 
almost prohibited to enforce them. Special Ford radiators 
are just coming on the market, being introduced by one 
American concern. Air compressors and portable pumps for 
garages are all made in Australia. Chains for motor trucks 
are largely controlled by the English makers. Hexagon nuts, 
lock washers, bolts, etc., all come from the English market. 
The best lifting jack trade is in the hands of English manu- 
facturers. The clock market is divided between English and 
U. S. A. firms. In the carbureter field, the Schebler is in 
good hands and so is the Master, but outside of these U. S. A. 
carbureters are not selling. 

Makers Lose Opportunities 

There are some very peculiar things happening in the sell- 
ing of U. S. A. automobile accessories in Australia which 
show that the manufacturers are not at all familiar with the 
field, as otherwise they would not do such inexcusable bung- 
ling. An example is a spark plug maker. Australian houses 
had been importing these spark plugs from the factory and 
had been receiving them at reasonable prices. For some un- 
known reason this factory has left the agency to an indent 
firm in Australia which is looking for indent orders. The 
discount now is only about one half and consequently Austra- 
lian dealers who have been purchasing this spark plug direct 
are not going to buy any more. 

The shock absorber field is largely controlled by U. S. A. 
makers. In the anti-skid chain business England has 90 per 
cent of the trade and the remaining 10 per cent split among 
the different U. S. A. makers. There is a small trade in tire 
carriers and supports, but the most of these are manufac- 
tured locally. 
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Attack Headlight Glare Problem 



Symposium Under Auspices of Society of Illuminating Engineers 
Brings Out Statements by Engineering, Manufacturing, Legislative 
and Police Authorities Showing Present Unsatisfactory Conditions 



NEW YORK CITY, Jan. 11 — A symposium on the head- 
light glare situation was held last night at the Engi- 
neering Societies building under the auspices of the 
Society of Illuminating Engineers. The subject was discussed 
from all angles, both technical and legislative as well as from 
the common sense standpoint of the ordinary user of auto- 
mobiles. 

The discussion was started by a paper by F. W. Little of 
the Electrical Testing Laboratories, entitled A Survey of the 
Automobile Headlight Situation. In connection with the 
paper a number of the leading devices on the market were 
demonstrated by actual illumination after which the meeting 
was opened to a discussion by authorities representing the 
different classes interested in headlight glare. Those who 
spoke were as follows: Dr. Louis Bell, consulting engineer; 
Hon. W. L. Dill, commissioner of 
licenses, State of New Jersey; Deputy 
Commissioner L. B. Dunham, police 
department, New York; Dr. H. P. 
Page, Corning Glass Works, Corning, 
N. Y.; James Hemstreet, American 
Automobile Assn.; A. L. McMurtry, 
Society of Automobile Engineers; Dr. 
C. H. Sharp, Electrical Testing Labo- 
ratories and Prof. C. W. Waggoner, 
West Virginia University. 

The paper by Mr. Little was really 
a classification and a definition of the 
construction and operation of head- 
lights. The author states in part 
that: 

The main problem in headlight de- 
sign is that of applying the light 
effectively for driving purposes with- 
out producing glare. The angle which 
separates this useful light upon the 
roadway from that which would pro- 
duce glare is very small. Also assum- 
ing that it is possible and practicable 
to keep all of the light below a plane 

passing through the headlight axes, the inequalities in the 
roadbed would cause this plane to shift to the extent of pro- 
ducing glare when the headlights point upward, and produc- 
ing but little useful light when they point downward. A 
balance should be secured between objectionable glare on the 
one hand and useful driving light on the other. 

Requirements for Design 

In order to obtain .opinions concerning the requirements 
for headlight design, questions were sent to a number of 
men who have given thought to the subject. Several of these 
have very kindly given their views, which are summarized in 
the accompanying table. 

It must be understood that the table shown herewith does 
not represent a fixed opinion on the part of any of the par- 
ticipants. Most answers as received were qualified by such 
expressions as "In my mind there is no one ideal distribution 
characteristic for automobile headlights." "Conditions are 
different in city and country driving," etc. 



Headlight Gleams 

A balance should be secured be- 
tween objectionable glare and use- 
ful driving light. 

Non-glare devices operate on 
seven principles : 

1 — By dimming the Ught 

2— By diffusing the light 

3 — By cutting off the disturbing Ught 

4 — By re-direction of the light 
& — By special type of reflector 

6 — By change in the color of the light 

7 — By tilting the reflector 
Non-glare devices classified: 

1 — Control of Ught between source 
and reflector 

2 — Control of light by the reflector 

3 — Control of light after leaving re- 
flector 

To conform with present laws 
headlight glass would have to be 
changed six times in driving 1000 
miles. 

Only inforcement of laws will 
bring non-glaring headlights. 

Police dissatisfied with present 
constructions. 



The table represents an attempt to tabulate in each case, 
the compromise which seems the most acceptable to the in- 
dividual. It has been made up by the author from more de- 
tailed expressions of the contributors' views, and the word- 
ing has not been submitted to the contributors for approval. 

A number of "non-glare" headlight devices have been de- 
veloped. The principles upon which these depend may be 
classified as follows: 

1 — By dimming the light. 

2 — By diffusing the light. 

3 — By cutting off the disturbing light. 

4 — By re-direction of the light. 

5 — By special type of reflector. 

6 — By change in the color of the light. 

7 — By tilting the reflector . 

Several of the devices available 
make use of two or more of these 
principles. 



First Principle Is Simplest 

The first and simplest principle is 
the mere dimming of the lights by 
means of a rheostat or by throwing 
the two incandescent lamps' in series 
without changing the light distribu- 
tion. As the beam candlepower is 
directly proportional to the bright- 
ness of the source, the reduction of 
the beam of this method of avoiding 
glare would be followed by a similar 
decrease of light upon the roadway. 



The Second Principle 

The second principle, that of reduc- 
ing the brightness of the beam by dif- 
fusion, is applied in the form of a 
diffusing front glass either clear or 
frosted. Any degree of diffusion re- 
quired may thus be obtained. The dif- 
fusion has the effect of reducing the 
beam intensity and contributing the light so gained to the 
illumination of objects contained within a much wider angle. 

Cutting Out Portions of Beam 

The third principle, that of cutting out portions of the 
beam, depends on the fact that if the front end of the lamp 
filament is placed at the front of the reflector, the divergence 
of the beam reflected from the top of the reflector will all 
be above the horizontal, while that from the bottom will all 
be below the horizontal or axis of the reflector. Hence, if no 
reflected light from the upper half is allowed to emerge, all 
the light of the headlight will be along the axis and below it. 
This may be done by a blind over the top half of the glass 
front or by a cap over the top of the lamp bulb. This elimi- 
nation of course reduces the beam candlepower and total flux 
to an extent which in many instances amounts to one half or 
more. A variation is made upon this method in some cases 
by frosting rather than rendering opaque the upper half of 
the reflector or lamp. Opaque caps covering the upper half 
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of the lamp bulb, when black, will accomplish the same pur- 
pose as eliminating half of the reflector. If the opaque cap 
has a reflecting interior surface, the available flux impinging 
at the lower surface of the reflector is greatly increased, but 
the efficiency is still less than that of the same unit not so 
equipped. 

Other Applications 

The fourth principle, that of the reduction of light above 
the horizontal by re-direction is applied principally by the 
use of prismatic glass fronts which tend to re-direct all re- 
flected light or by prisms surrounding the lower portion of 
the bulb. 

The fifth principle involves the use of a split reflector hav- 



ing its upper and lower halves of different focal length or 
having the foci separated by the filament length. 

The sixth principle, that of reduction in apparent bright- 
ness and reduction in glare, by the change in color of light, 
is accomplished either by using a colored glass reflector or 
colored glass front and in some cases a colored glass bulb. 
It is asserted that a yellow beam of light will produce less 
glare and penetrate a fog better than the same intensity- 
beam of unmodified light. 

The seventh principle, that of tilting the headlights down- 
ward to the point where very little reflected light is above 
the horizontal, is a simple expedient and many cases would 
probably result in quite as effectual glare remedy as many 
other devices employed. This expedient is not looked upon 



Table I.— Symposium of Illumination Requirements for Automobile Headlights 



Questions 



1. Please indicate jrnur -deal light dis- 
tribution ("hurnrirt.* ir far auto* 

' mobile headlight" with special 
reference to the following fe» 

t turw 

(a)*— A ocular distance of beam max- 
imum below horiiontal 



lb) — Distance ahaajiof ear at which 
center of beam should strike a 
level roadway 

(o)— Width of beam on level road 
way at Mft 

Ditto at 100 R 

Ditto at 200 ft 

Ditto at 300 ft 

Ditto at 500 ft 

(d)— Proportion of reflected light 
which should be directed above 
the horizontal 



1. Please state the distance at which 
th- «lare from most headlights is 
found to be most objectionable 



S. Inynuropioivoisa height of 42 in. 
satisfactory a- a limit below 
which the tmun should be con- 
fined? II it is nut sat jMactory, do 
you consider any alttuativef 



4. Have you any practicable means to 
suggest (or detcnniuiug what 
and what is nut objectionable 
glare from automobile headlights' 



Remarks. 



0. H. 
Stickney 



lHdeg. 



150 to 300 
ft. 



Oft. 

10 ft 

12 It. 

16 ft 
20 ft 



Preferably 
not over 
10 p e r 
cent 



ftOOto 
1,000 ft 



Yes 



That which 
obliter- 
ates adja- 
cent ob- 
jects 



Conditions 
different 
for coun- 
try and 
city driv- 
ing. Back- 
ground in- 
fl u e n c c 
over glare 



Louis J. 
Stem 



Odeg. 



500 ft 



30 ft. 



None 



20 to 80 
ft. 



Not entire- 
ly 481k. 
better 



Indefinite. 
Should be 
bated up- 
on experi- 
ments 



E.C. 
Patterson 



No beam 



From their 
appear- 
ance to 



No—Elim- 
inate beam 



When sub- 
ject can- 
not read 
fine print 
after be- 
ing sub- 
jected to 
the light 



Any light 
emitting a 
r a y o r 
beam of 
light is ob 
noxious, 
danger- 
ous, and 
in many 
sect ioot 
i!'"»! 



F.H. 
Ford 



1-3 deg. 



000 ft 



20 ft. 



None 



0 to 400 

ft 



Yes 



No 



Evan J. 
Edwards 



2 deg. 



100 to 200 
ft for good 
headlight. 
50 ft. for 
poor 

8 ft 



14 ft 
20 ft 



25 ft 

39 ft. 
Entire 
width at 
25 ft. 



As near as 
practic- 
able 



200 ft for 
unmodi- 
fied para- 
bola 



Yes 



Experimen- 
tation. 1 00 
or more 
candle- 
power de- 
cided in- 
terference 
with vis- 
ion 



Robert L. 
Sim 



Horizontal 
or slightly 
helow.fall- 
ing off rap- 
idly above 
and slow- 
ly below 
boriiontal 



The further 
the better 



The broad- 
er, the bet- 
ter 



Of parallel 
rava, the 
leas the 
better 



100 to 200 

ft. 



Yea 



Very slight 
ly belo* 
horizontal 



Long driv- 
ing light 



Sufficient 
direct light 

Cover road- 
way 

Cover road- 



Cover road- 
way 

Cover road- 



None 



No 



Dr. Louis 
Bell 



Variable 



Yee 



When sur- 
rounding- 
of head- 
light can 
be seen 
unaccom- 
panied bv 
halo, glare 
is not ub- 
jectjon 
able 



Dr. H. P. 
Gage 



Very slight- 
ly below 
horizontal 



Infinite dis- 



10 ft. 

15 it 
25 ft 

37M ft. 
62 ft. 



Small 
amount 



100 to 200 
ft. 



Yes 



Above 1, 
000 beam 
oandle 
power 



A. L. 
McMurtry 



Odeg. 



Infinite dis- 
tance 



No beam 



Width of 
roadway 

Ability to 
diseern 
objects on 
road 
Ditto 

Ditto 



None 



200 ft to 
passing 



Yes 



No 



Carl C. 
IJndsay 



No beam 



From 200 
to 250 ft. 
to passing 



No— Elim- 
inate beam 



No 



A. L. 
Powell 



Hi deg. 



100 to 200 
ft 



5 ft. 

10 ft 
20 ft 



None 



200 ft. to 
passing 



Yes 



Ability of 
driver t*i 
look at ap- 
proaching 
car and 
c'early so-- 
objects be- 
tween 
and him 



John E. 
P.ayan 



2 deg. 



25 ft. 



15 ft 

30 ft 
60 ft 



One-third 
of the to- 
tal light 
generated 
from cith- 
er half of 
the reflec- 
tor shuuld 
be diffused 



100 ft 



Ability to 
i 1 s t i n- 



d 
guuth 



the 



light 
sou re 
at a dis- 
tance of 
50 to 75 
ft 



Dr. C. H. 
Sharp 



For coun- 
try driv- 
ing, nar- 
row in- 
tense 
beam 
which 
does not 
reach alti- 
tude suffi- 
cient to 
shine in 
the eyes of 
the oppos- 
ing driver 



Nearby 



Ye» 



No 
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with favor by the law makers, in spite of the fact that a 
well-designed headlight pointed downward at an angle of 
3 deg. the maximum would strike a level roadway 70 ft. ip 
front of the car and the reflected light at the horizontal 
would be less than 40 per cent, of the beam intensity, while 
1 deg. above for the reflected light would be about 15 per 
cent of the maximum. In many of the devices now in use 
the cut-off between the maximum and horizontal is not as 
good as the figures just shown. 

Devices for Reducing Glare 

It is interesting to note that in spite of the use of almost 
any device modifying the natural light distribution from an 
automobile headlight, an opposing driver will invariably 
allow his headlights to burn full intensity without modifica- 
tion unless one's own headlights are dimmed in passing. 

The several devices available for reducing glare may be 
classified as follows: 

1 — Control of light between the source and reflector. 

2 — Control of light by the reflector. 

3 — Control of light after leaving the reflector. 

The first class includes coloring, frosting or otherwise 
changing the surface of the bulb; and the use of caps and 
prisms. 

The second class involves varying the contours and forms 
of the reflectors. 

The third class involves the use of glass fronts made in 
the various forms and blinds. The various glass fronts used 
to control the reflected light may- be divided into two classes, 
the prismatic and diffusing. 

Marks Conducts Discussion 

The discussion was conducted by L. B. Marks, past-presi- 
dent of the Illuminating Engineers' Society. He spoke of the 
importance of this problem since there is one automobile to 
every thirty-two people in the country and also because of 
the great variety of legislation. He stated that in order to 
conform with the law a man may have to change the head- 
light glass in his car six times in driving 1000 miles. He 
cited a few examples of legislation which showed the rather 
confused state of the legal side of the question. 

Dr. Bell stated that the matter must be a compromise be- 
tween cutting off light and eliminating glare. He said that 
as far as a simple glare eliminator is concerned, perfection 
is obtained by a simple disk of newspaper, the only trouble 
being that it also removes the illumination. It must be a 
compromise between extreme diffusion and extreme concen- 
tration of the reflected ray. Another point brought out by 
Dr. Bell is that in the cut-off type of headlamp glare reducer, 
the focusing of the light is of extreme importance. 

A. L. McMurtry, who is a member of the standards com- 



mittee of the S. A. E., said that a solution of the problem 
will never be reached until appearance and price cease to be 
the main requirements in headlight selection by the automobile 
manufacturer. Furthermore, he stated that there will be no 
change in the situation until the laws governing headlight 
glare are enforced. Regarding the confusion which exists 
on the subject he said that it is small wonder that this is the 
case if one stops to think that it is not surprising that a 
police officer shall not be able to define glare when the engi- 
neers have not been able to do so. He mentioned a device 
which had been brought out showing a rather humorous side 
of the situation, which when held in the hand of the operator 
indicated whether the light was glaring or not. He mentioned 
the fact also that it would not be advisable to give a pre- 
liminary report at this time on the activities of the S. A. E. 
standards committee. 

The Police Viewpoint 

Sergeant Richey of the New York police force, represent- 
ing Deputy Commissioner L. S. Dunham, stated that the New 
York police force has an open mind on the glare subject but 
so far has not seen a single headlamp which was effective 
for country illumination that really complied with the law. 
The same fact is borne out by the opinion of the London 
police. ' He states that in many instances where he has been 
called upon to give decisions whether or not a headlight is 
glaring he has always decided against the headlight. He 
stated that the lamps giving the flat horizontal ray in which 
the height should not be more than 42 in. at 75 ft. are all 
right on flat roads, but on hills they are apt to be the con- 
trary of correct. He also mentioned a variety of places where 
it would be impossible to see a pedestrian with the ordinary 
type of headlight and emphasized the importance of this by 
stating that there is one person killed on the streets of New 
York every 14 hr. and one injured every 23 min. 

Tail Lights Also Culpable 

Sergeant Richey also said that the commissioner had re- 
quested him to call the attention of manufacturers to the 
fact that the tail lights in most instances did not comply 
with the New York State law which said that they should 
render the numbers legible at a distance of 50 ft. in the 
direction that the vehicle is traveling. 

James Hemstreet, representing the American Automobile 
Assn., spoke on the desire of the A. A. A. to protect the users 
of the highway, both pedestrians and occupants of vehicles, 
while the others went into the scientific side of the question 
from the standpoint of the suggestion of methods of diffusion 
of the rays so as to remove the objectionable glare while at 
the same time preserving the required amount of road 
illumination. 



Standing Records Recognized By A. A. A. Contest Board 



DIVISION ONE 
Competitive Records 

SPEEDWAY RECORDS, CLASS "B" STOCK CHASSIS 
(Platon Displacement) 

1S1 TO 230 CUBIC INCHES 

Driver Car Place Dite 

. Wit t E. M . F Atlanta Not. 3,1910 

.L. Chevrolet Buick Indianapolis July 2, 1910 

L. Chevrolet Buick Indianapolis July 2, 1910 

.Knipper Chalmers... .Atlanta Nov. 12, 1909 

NeUon Bjick Atlanta Nov. 9,1909 

Knipper Chalmers... .Atlanta Nov. 10, 1909 

231 TO 300 CUBIC INCHES ...... 

Dawson Marmon. ..Indianapolis July 2,1910 

Harroun Marmon. . . Indianapolis May 27, 1910 

.Chevrolet Buick Atlanta Nov. 11, 1909 

.Harroun Mamon Indianapolis May 30,1910 





Time 


Miles 


■ H.MS. 


4 . 


3:49.00 


5 . 


4:35.47. 


10 . 


8:55.40. 


20 . 


. 19:51.00. 


SO . 


. 50:36 00. 


100 . 


.1:40:46.81. 


5 . 


. 4:16 00 


10 


8:16.03. 


20 


. 17:10 70 


24 


. 21:48.92. 



50 
75 
100 



5 
10 
20 
50 
1.0 
150 
200 



. 42:41.33 
. 67:31.07. 
1:30:08.31. 



Harroun Marmon Indianapolis May 30,1910 

.Harroun Marmon Atlanta Nov. 11,1909 

Harroun Marmon Atlanta Nov. II, 1909 

301 TO 450 CUBIC INCHES 



6 


4:05.76.. 




National. 


10 


7:55.12.. 


..Ait ken 


National. 


15 


.. 11:48.78.. 


. .Aitken 


National. 


20 


.. 15:57.63.. 


.Dawson. 




60 


.. 39:47.35.. 


. . Dawson 




76 


..1:00:16.34.. 


. Dawson 




100 


.1:23:43.11.. 


. . Kincaid 


National. 


150 


2:05:02.17.. 


. .Chevrolet. . . 


. . . .Buick 


200 


2:46:48.47.. 


. .Chevrolet. . . 


Buick 


250 


4:38:57.40 . 


. Bunnau 





. . .Indianapolis May 27,1910 

...Indianapolis July 2,1910 

. .. Indianapolis July 1, 1910 

. . .Indianapolis May 27, 1910 

...Atlanta Nov. 3,1910 

. . .Indianapolis May 27,1910 

. . .Indianapolis May 27, 1910 

..Atlanta Nov. 9,1909 

...Atlanta Nov. 9,1909 

. . .Indianapolis Aug. 19, 1909 



4:01.36. 

7:47.71 
15:57 41. 
. 42:02.98. 
.1:22:35.35. 
.2:03:09.63. 
.2:53:48.32.. 



451 TO 600 CUBIC INCHES 

. Oldfiold Knoi Indianapolis May 30, 1910 

.Robertson Fiat Atlanta Nov. II. 1909 

.De Patau Fiat Atlanta May 6,1910 

Robertson Fiat Atlanta Nov. 13, 1909 

. Roberlron Fiat Atlanta Nov. 13, 1909 

.Robertson Fiat Atlanta Nov. 13, 1909 

.Disbrow Rainier Atlanta Nov. 13, 1909 
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SPEEDWAY RECORDS, CLASS "C" NON-STOCK 
(Piston Displacement) 



J 
10 
IS 
20 
25 
SO 



1 
2 
3 
4 
S 
10 
15 
20 
25 
50 
75 
100 



S 
10 
15 
20 
25 
50 



5 
10 
15 
20 
25 
50 



4:20.20. 

8:40.17. 
13:14.52. 
17:37.38. 
21:12 42 
43:49.69. 



0:45.50. 

1:31.53. 

2:17.17. 

3:02.70. 

3:47.34. 

7:27.33. 
. 11:11.17. 
. 14:56 05. 
. 18:53.20. 
. 42:30 08. 
.1:03.54.28. 
.1:25:22.07.. 



3:49 36. 

7:36 61. 
12:04 09. 
16:04 40. 
20:08 69. 
39:53.55. 



3:18.61. 

7:20 66. 
11:32:34. 
15:29.18. 
19:24 92. 
39:20.69. 



161 TO 230 CUBIC INCHES 

J. Nikrent Buiek Los Angela 

J Nikrent Buiek Los Angela. 

J. Nikrent Buiek Loo Angela 

. J. Nikrent Buiek Lot Angela 



April 
April 
April 
April 



Apn 

Tower Flanders .... Los Angela Slav 

Eudieol t Cole Los Angela April 

231 TO 30J CUBIC INCHES 

De Palma Meraer Lot Angela May 

De Palms Meraer Los Angcler May 

De Palma Mercer Los Armeies May 

De Palma Mercer Los Angeles May 

De Palma Mercer Los Armeies May 



De Palma Mercer Los Armeies 

De Palms Mercer Los Angela 

De Palma Mercer Los Armeies 

■ J. Nikrent Case Los Armeies 

. Siefert Dorris LosArmeles 

. Harroun Marmon Los Angeles 

. Harroun Marmon Los Armeies . 

301 TO 450 CUBIC INCHES 

.J. Nikrent Buiek... 

.J. Nikrent Buiek.. . 

. Dawson Marmon 

. Harroun Marmon 

.Harroun Marmon 



May 
May 
.May 
Msv 

. . .April 
. . .April 
. . . April 



. .Harroun Marmon. . . .Loe Angela 

451 TO 600 CUBIC INCHES 
. . Oldfielrl Knox Los Angela . . 

.Oldfield Knox Los Angela. . 

. Marquis Isotta Los Angela. . 

. .Marquis Isotta Los Angela. . 

.Marquis Isotta Los Angela. 



Los Angela April 

Los Angela April 

.Los Angela April 

.Los Angeles April 

Los Angeles April 



.April 



15, 1910 
15. 1910 
9. 1910 
9.1910 
5,1912 
9, 1910 



5, 1912 
5,1912 
5, 1912 
5.1912 
5. 1912 
5, 1912 
5. 1912 
5. 1912 
5,1912 
8,1910 
8, 1910 
8, 1910 



17.1910 
17. 1910 
15. 1910 
15. 1910 
15. 1910 
15, 1910 



...April 16. 1910 
...April 16, 1910 
...April 10.1910 
...April 10. 1910 

April 10. 1910 

.Marquis Isotta Los Angela April 10, 1910 



DIVISION TWO 
Non-Competitive Records 

SPEEDWAY RECORDS, CLASS "B" STOCK CAR 
(Piston Displacement) 

231 TO 300 CUBIC INCHES 
Distance Time Driver Car Place Date 

10 .. 7:54. 40.... Mulford Hudson Sheepshead Bay Nov. 25.1915 

20 .. 15:45.80. .. .MuKord Hudson Sheepshead Bay Nov. 25, 1915 

50 . 39:30.80. ...MuKord Hudson Sheepshead Bay Nov. 25. 1915 

100 . .1:20:21.40. . . .Mulford Hudson Sheepshead Bay Nov. 29, 1915 



SPEEDWAY RECORDS, CLASS "B" STOCK CHASSIS 
(Piston Displacement) 

160 CUBIC INCHES AND UNDER 

I .. 0:56.80... Witt Flanders Indianapolis Nov. 13,1911 

5 .. 4:22. 98.... Witt Flanders. . Indianapolis Nov. 13, 1911 

10 .. 9:27. 49.... Witt Flanders. .. .Indianapolis Nov. 13, 1911 

15 .. 14: 13. 26.... Witt Flanders. .. Indianapolis Nov. 13, 1911 

20 .. 19:00.87 . .Witt Flanders . . Indianapolis Nov. 13. 1911 



SPEEDWAY RECORDS, CLASS "C" NON-STOCK 
(Piston Displacement) 

160 CUBIC INCHES AND UNDER 

Flanders. . . Indianapolis Nov. 13, 1911 

Flanders Indianapolis Nov. 13, 101 1 

Flanders Indianapolis Nov. 13, 1911 

Flanders Indianapolis Nov. 13, 1911 



SPEEDWAY RECORDS. REGARDLESS OF CLASS, NON-STOCK 



5 


4:26 09 


. Evans 


10 


8:53.97.. 


. Evans 


15 . 


13:24 00.. 




20 


17:54.82. 


. Evans 



H ■ 
1 kilo 
1 
2 
3 
4 
5 



8.16... .Burman Blitsen-Beni .Indianapolis May 29, 1911 

16 60. . . Oldfield Christie Tacoma July 5, 1915 

21 40 Burman Blitsen-Bens . Indianapolis May 29, 1911 

31.60. . . Oldfield Christie Tacoma July 5,1915 

1:10.00... Oldfield Christie Tacoma July 6, 1915 

1:54.83. . Bragg Fiat Loe Angeles May 5,1912 

2:33.37.... Bragg Fiat Us Angeles May 5, 1912 

3:00.00 Orr... Maxwell. Omaha. July 5.1915 



ONE MILE CIRCULAR DIRT TRACK RECORDS, NON-STOCK 

1 46.20 Disbrow Staples 8L Loots, Mo Aug. 8. 1914 

2 1:32.60. . .Disbrow Simplex St. Louis. Mo Au». S. 1914 

3 . . 2:27 81. . Disbrow Simplex Cleveland. O Sept. 14. 1912 

4 3: 17.02. . . Disbrow Simplex Cleveland, O Sept. 14. 1912 

5 4:06.59 . . .Disbrow Simplex Cleveland.O Sept. 14. 1912 



STRAIGHTAWAY RECORDS, CLASS "B" 
(Piston Displacement) 

231 TO 300 CUBIC INCHES 
Mulford Hudson Daytona . 



STOCK CHASSIS 



1 kilo 
1 



35 11 



26.75. 
40 32 



April 10. 191 ti 



301 TO 450 CUBIC INCHES 

. Mers National ... Jaeksonville 

Wilcox . . National . Jacksonville 



STRAIGHTWAY RECORDS, REGARDLESS OF CLASS, NON- 

STOCK 



1 
2 
6 
15 



1 kilo 



15 . 88 Burman Blitsen-Bens . Daytona 

25 . 40 — Burman Blitsen-Bens . Daytona . 

51.28 — Burman Blitsen-Bens. Daytona. 

2:34.00 Hemery Dsrraoq Daytona. . 

10:00.00 Lancia Fiat Daytona 



April 23, 1911 
April 23, 1911 
April 23, 1911 
Jan. 24, 1906 
Jan. 29,1906 



(Standing Start) 

1 .. 40. 53... Oldfield Bens Daytona Mar. 16, 1910 

Hour Records 

SPEEDWAY, CLASS "B" STOCK CHASSIS 
(Piston Displacement) 

231 TO 300 CUBIC INCHES 

12 hours 924 miles.. Mulford Hudson Sheepshead Bay May 1-2.1916 

24 hours 1819 mila.Mnlford Hudson Sheepshead Bay May 1-2,1916 

SPEEDWAY RECORDS REGARDLESS OF CLASS, NON-STOCK 

Car Place Date 

Mercedes... Da Moines. Ia June 24,1916 

Peugeot Sheepshead Bay, N. Y.. .Sept. 30, 1916 

Mercedes — EesMoinw. Ts June 24. 1916 

Peugeot SheepsheadBay,N.Y...Oct. 9,1915 



Distance Time 


Driver 


1 . 


40.23 . 


. De Palma 


2 . 


1:12.85.. 


..Rwts 


3 . 


1:54.81.. 




4 . 


2:20.08.. 


. .Rests 


5 


2:56.35.. 


. .Reeta 


10 . 


6:45.03.. 


..Aitken 


15 . 


8:54.72.. 


..Mulford 


20 . 


11:15.79.. 


. .Aitken. 


25 . 


15:00.38.. 


..Mulford 


50 . 


28:04.63.. 


..Resta 


75 . 


45:05 31 . 


. . Rickenbacher 


100 . 


56:57.72.. 


..Resta 


150 . 


1:28:58.65.. 


. .Aitken 


200 . 


1:55:23.53.. 


. .Aitken 


250 . 


2:23:01 03 . 




300 . 


2:55:32 23.. 




350 . 


3:24:42.99.. 




400 . 


4:04:48.98.. 




450 . 


4:35:05.78.. 


..Resta 


500 


5:07:26.00.. 


. .Reeta 



ONE 


MILE CIRCULAR 


10 


8:16.40.. 


. .Burman 


IS 


. 12:23 20.. 


. . Burman 


20 


. 16:25.60.. 


. . Burman 


25 


. 20:28.80.. 


. .Burman 


50 


40:57.80.. 


. . Burman 


75 


.1:08:56.00.. 


. .Burman. . 


100 


.1:31:30.00.. 


..Alley 


150 . 


.2:30:51.00.. 


. Wishart 


208 


3:21:48 00 . 


Mulford 



Peugeot Sheepshead Bay, N. Y. . .Sept. 30. 1916 

Peugeot Omaha. Neb July 15,1916 

Peugeot RhecmheBd Bay, N. Y . . . M ay 13, 1 9 1 6 

Peugeot Omaha. Neb July 15,1916 

Peugeot Sheepshead Bay, N.Y... Oct. 9. 1916 

Maxwell Omaha. Neb July 15.1916 

Peugeot Sheepshead Bav.N.Y... Nov. 2, 191S 

Peugeot Sheepshead Bav, N.Y... Sept 30, 1916 

Peugeot Sheepshead Bav. N. Y . . . S-pt . 30. 1 9 1 6 

Peugeot Sheepshead Bav. N. Y . .Sept.30, 1916 

Stuts Sheepshead Bav. N. Y. . Oct. 9,1916 

Stuts Sheepshead Bay, N. Y . . . Oct . 9, 1915 

Peugeot Chicago, III June 26. 1915 

Peugeot Chicago, III June 26, 1015 

Peugeot Chicago, IU June 26\ 1915 



DIRT TRACK RECORDS— NON-STOCK 



3. 1915 
3, 1913 
3. 1915 
3, 1915 
3, 1915 
22. 1914 
... 24.1914 

Columbus, O Aug. 25, 1912 

.Columbus, 0 Julv 4.1913 



.Bakersfield.Cal Jan. 

Bakersfield.Cal Jan. 

Bakersfield.Cal Jan. 

. Bakersfield, Cal Jan. 

Galeeburg, 111 Oct. 



STOCK CHASSIS 



STRAIGHTWAY RECORDS, CLAS8 "B" 
(Piston Displacement) 

161 TO 230 CUBIC INCHES 

Towers Warren-Detroit Jacksonville Mar. 29, 1911 

Towers Warren- Detroit . Jacksonville Mar. 30. 191 1 

231 TO 300 CUBIC INCHES 
Wilson Cole Jacksonville Mar. 29, 1911 

391 TO 450 CUBIC INCHES 

Wilcox. National Jaeksonville .. Mar. 30, 1011 

Men National Jacksonville Mar. 29. 191 1 



10 



4:24.13. 
9:10.52 



S: 16 35 



3:56 82 
8:03.67 



STRAIGHTAWAY RECORDS, REGARDLESS OF CLASS— NON- 
STOCK 



10 

20 
50 
100 
150 
200 
250 
300 



5:14.40 — Bruce-Brown Bens Davtona Mar 24 1909 

13:11.92. ...Burman Buiek Bug... Jaeksonville 'Mar! 30' 1911 

35:52.31 Burman BuickBug.. .Jacksonville Mar 28 1911 

1:12:45.20. Bernin Renault Davtona Mar. 6! 1908 

1:55:18 .. .Disbrow Special Jaeksonville Mar 31 1911 

■Disbrow ...Special Jaeksonville Mar. 31 1911 

Disbrow Special Jacksonville Mar. 31, 1911 

Disbrow Special Jaeksonville Mar. 31. 1911 



.2:34:12 
.3:14:55 
3:53:33 50 



Hour Records 



SPEEDWAY, REGARDLESS OF CLASS, NON-STOCK 

lhour 74 miles... Harroun Marmon LoiAnreles April 16 1910 

2 hours 148 miles . .Harroun Marmoo Los Angeles April 16* 1010 

24hours1491 miles . Vorbock 4 Hirsh .Fiat . Us Angles. ........ .. April I', 1910 

ONE MILE CIRCULAR DIRT TRACK, REGARDLESS OF CLASS 
STOCK CHASSIS 

.'4 honrj 1196 miles PatschkcA Mulford . Lozicr Brighton Beach Oct. 15. 1909 

ONE MILE CIRCULAR DIRT TRACK, REGARDLESS OF CLASS 
NON-STOCK 

24 hours 1253 miles. . .Poole 4 Patschke. Stearic 



. Brighton Beach 



Aug. 19. 1910 



Mar. 29. 1911 
Mar :t0. 191 1 



STRAIGHTAWAY, REGARDLESS OF CLASS, NON-STOCK 

I hour 81.65 mila.. Disbrow Special Jacksonville Mar. 28. 1911 
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Zeppelin Power Plant Engineering 



Part I 



An Exhaustive Study of the Details of German Aircraft Engine Construction 
as Embodied in Zeppelins Recently Brought Down in England 

<I Editor's Note — Special facilities for the examina- 
tion of thes.e engines have been offered engineers by the 
English government in the hope that the science of avia- 
tion engine-construction will be broadly benefited thereby. 



OUR British contemporary, The Auto-mobile Engineer, 
announced in its December issue that it will publish 
a series of articles giving the detail of the engines of 
some of the Zeppelin airships which have fallen into English 
hands. Special facilities have apparently been offered by the 
government for the examination of these engines, and the 
idea presumably is that all aviation engine builders will find 
something helpful in this close study of the latest German 
designs. 

Since this is at least as interesting to American construc- 
tors as to any others, we propose to reprint these articles al- 
most in full ; the first of the series following hereunder : 

Our first, and present, description is of the Maybach en- 
gine, as fitted to the Schutte Lanz and Zeppelin airships. 
This engine is probably of the latest Maybach design, and 
presents many interesting features, although main interest 
really centers around the parts that are more in the nature 
of accessory fittings, made necessary or advisable by the 
particular application of the engine,, viz., airship propul- 
sion. Before proceeding to describe the engine and its ac- 
cessories in detail, a general outline of the function and 
layout of the more unusual fittings will doubtless be of 
interest. 

Instead of regarding each portion of the engine accessory 
system as a separate item, it will probably be simpler to 
regard each fitting as a separate item in reviewing its pur- 
pose in the general layout, and also to confine our attention 
at the moment to those parts not usually found on an air- 
craft engine. 

Oil Supply Controls Fuel 

Referring to the general diagram of the oil and fuel 
pressure system, Fig. 1, it will be seen that in the top left- 
hand corner there are two pumps driven by a common crank 
that is attached to a shaft, this shaft being worm gear 
driven off the engine crankshaft. The horizontal pump is 
that for the fuel, and it will be noticed that the valves of 
this pump are far removed from the pump itself, being 
located at the base of the chamber seen at the bottom left- 
hand corner of the general diagram. The reason for this 
arrangement is the practical impossibility of pumping liquid 
gasoline, so that a column of air has been interposed between 
the pump and the fuel itself. It will be noticed that the 
fitting containing the fuel pump valves also carries the oil 
filter, of course, definitely divided off, but incorporated in 
the body of the same fitting. The reason for this is most 
probably that it happened to be convenient to embody the 
two in one. There does not seem to be very much reason 
to suppose that the two are combined with a view to warm- 
ing the fuel and alternatively cooling the oil. Its position 
on the engine is denoted by the letter A in the general ar- 
rangement diagram of the engine, Fig. 2. 

The fitting shown at the right-hand bottom corner of 



Fig. 1 is really merely the float chamber to the carbureter. 
It functions somewhat differently, as it is arranged to 
operate at varying altitudes, but in effect it serves the pur- 
pose of a float chamber to feed the carbureter reservoir. 
Its position relative to the engine is shown at B in Fig. 2, 
and it has probably been located in the position shown from 
motives of safety, as evidently, in the position shown in the 
general diagram, danger arising from a float chamber near 
to the engine is avoided. 

With reference to the oil system, this is made clear in 
a detailed description following, and calls for no special 
note at this point, except as regards the control that the 
oil pressure exercises over the fuel supply. This control 
is clearly shown to the right in the diagram, Fig. 1, where 
connection will be seen between the jet damper and an oil 
controlled vertical piston. This piston is under oil pressure, 
and serves merely to hold out of action a stop that controls 
the jet cut-off, so that as long as the oil pressure maintains 
the fuel supply continues. When the oil pressure drops be- 
low a predetermined limit, the piston rises under the in- 
fluence of its spring, releasing a catch and so closing the 
jet. Oil to this fuel controlling piston is distributed through 
a centrifugally-governed piston valve that is adjustable ex- 
ternally, the oil being throttled by means of an adjusting 
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lever that limits the travel of the piston 
valve, so that by the setting of the lever, the 
actual oil pressure in the lubricating sys- 
tem is determined. This explanation does 
not quite coincide with the positions as- 
signed to the oil piston valves and ports 
in another diagram, but the present 
diagram, Fig. 1, gives a satisfactory ex- 
planation of the principle of the control. 
Evidently the piston controlling the fuel 
cut-out stop can, by so arranging the 
strength of its spring, be given a certain 
range of action; that is to say, it can be 
designed to maintain its position and hold 
off the fuel stop between any range of oil 
pressure required, say, from 6 lb. minimum 
to 36 lb. maximum, according to the 
strength of the spring, which merely needs 
to be strong enough to overcome the 
minimum pressure decided upon, as it is 
not until oil pressure drops that there is 
any necessity for cutting off the fuel. 

The carbureter, which is shown in the 
top right-hand corner of the diagram, Fig. 
1, needs no general explanation at this 
stage, and will be described in full detail 
later. The small oil radiator, together 
with the system of filters beneath it, are 
simply the oil cooling and filtering circuit, 
and, as a matter of fact, it is believed that these were, by 
a curious whim of the chief engineer, geperally cut right 
out of service when the airships were in use. 

The engine starting mechanism consisted of a pump and 
the necessary mechanism for filling the cylinders with 
mixture, which was ignited by a geared-up hand starter. 
Fuller details of this system are given in the following 
pages. 

With regard to details of the engine itself, the bore is 

1 150 mm., the stroke 190 mm. 
(roughly 6 x 7.6 in.) , and the 
compression ratio 6.94 to 1; 
the normal b.hp. is esti- 
mated as 200 to 1,200 r.p.m. 
Each of the six cylinders is a 
separate unit, consisting of a 
steel cylinder, screwed into a 
malleable cast iron head and 
jacket casting, containing 
the valve seatings. The 
cylinder barrel is provided 
with a rectangular groove 
about half-way down, into 
which is fitted the packing 
material forming the water- 
jacket joint. The material 
used in making the water 
joints is probably asbestos, 



Left— Pig. 3 
Below — Fig. 4 
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clamped into position by several turns of copper 
wire, wound round the cylinder barrel inside the 
machined groove. A variation of this joint is evi- 
dently in use, as on a cylinder carried on the Zeppelin as a 
spare a large union nut was employed at the flange, and a 
plain joint used in the cylinder head. The cylinder barrel 
is hardened at its base, or holding-down flange for strength. 

Five Valves Per Cylinder 

Five valves per cylinder are arranged, the two inlet ports 
being 48 mm. diameter and the exhaust ports 36 mm. 
diameter. The exhaust valves are situated on the left-hand 
side of the engine looking from the flywheel and propeller 
end, and all the valves are of the overhead type, working 
vertically in the water-cooled cylinder head, and operated 
by rocker arms. All the three valve rocker arms for the 
exhaust valves are in one stamping, and are operated by one 
push rod. Similar construction and actuation are adopted 
for the inlets, the push rod ends being cupped, and the rock- 
ers and tappets arranged with spherical heads to corre- 
spond. The rocker arms are on hollow spindles supported 
on brackets bolted to the cylinder heads. No adjustment is 
provided other than the adjusting screw on each valve 
rocker arm. 

Simple Water Joint 

The valve gear is operated by two camshafts, one on either 
side of the crankshaft. These are driven by gears inside 
the crankcase at the flywheel end. Cam rollers are fitted 
to the tappets in the usual manner. 

The large circular water joint between each of the six 
cylinders is made by a 6%-in. diameter rubber and wire 
ring about V» in. thick, encircled by a band clip of sheet 
brass. This clip, when screwed up, reduces the diameter of 
the packing ring, causing the rubber to expand, thus making 
a simple face joint against the two machined faces of the 
water jackets. Water cooling is by a pump working ver- 
tically inside the water lead to the front cylinder in an ex- 
tension of the crankcase casting. The pump spindle with 
vane shown in Fig. 3 is driven directly off the crankshaft 
bevel gear at twice the speed of the engine; its position is 
shown at C in Fig. 2. 

The diameter of the water inlet pipe leading from the radi- 
ator to the crankcase extension is 2hi in. Water from the 
pump enters the aluminum water jacket surrounding the 
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front carbureter, which is attached to 
the 6% -in. water joint flange of the 
front cylinder, and thence the water 
flows through all the cylinder jackets 
and, circling the water jacket of the 
other carbureter attached to the flange 
of the rear cylinder, enters the cop- 
per water jacket surrounding the ex- 
haust manifold, whence a return pipe 
leads back to the radiator. The crank- 
case is internally scavenged and cooled 
by inducing a current of air, as shown 
in Fig. 4. A marine-type cowl that 
projects through the roof of the gon- 
dola leads direct to a large aluminum 
pipe, tapering in diameter, arranged 
externally beside the crankcase and 
communicating with it by six short 
branches. 

Attached to the crankcase in a sim- 
ilar position on the opposite side are 
six breathers, or gauze-covered ven- 
tilators, that stand vertically and flat 
against the crankcase. The arrange- 
ment of this breathing or scavenging 
is as shown in Fig. 4, but it should be 
noted that the cowl opening is toward the rear of the ship, 
so that scavenging takes place by suction induced by the 
ship's motion. 

The cylinder holding-down bolts are pegged into the crank- 
case casting at the top, and are provided with flanges, so 
that the bearing caps are not disturbed when the cylinders 
are removed, as the holding-down bolts pass right through 
the crankcase top half in the usual manner. Each cylinder 
is held down by four clamps or dogs. 

With regard to lubrication, oil is drawn by the vertical 
•oil pump, Figs. 1 and 5, from the oil service tank D, Fig. 2. 
situated below the crank, chamber, through the check valves 
directly below the pump piston by a pipe leading to the two 
vertical filters P, whence the oil is led into the top of the 
small oil cooler or radiator G, Fig. 1. This cooler is situ- 
ated outside the gondola. 

After passing through the cooler, the oil returns through 
the main oil filter K to the main bearings. The main bear- 
ings can also be lubricated direct from the pressure pump, 
cutting out the oil-cooking system by the cocks below the 




Left— Fig. 6 
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filters P, which are also seen in Fig. 1. 

The surplus oil returns to the service 
tank through the relief pressure 
valve E. 

All the valve rockers are lubricated 
under pressure through hollow spin- 
dles coupled together between the 
cylinders by rubber connections and 
clips. The oil enters at one end of the 
rocker arms through a pipe leading 
from the main oil supply, and passes 
through the hollow spindles of the in- 
let rocker arms, and returns along the 
exhaust valve rocker spindles to the 
base chamber. The oil in the crank- 
case returns to the service tank by two 
large drain passages leading directly 
from the bottom of the crank chamber 
into the service tank below. 

The six-throw crankshaft runs on 
seven plain bearings, the diameter of 
the journals and the crank pins being 
66 mm. The journals are bored with 
a 40 mm. hole, and the crank pin with 
a 36 mm. hole, the ends of the latter 
being plugged by aluminum oil catcher 
troughs clamped together by a 7 mm. bolt through the hol- 
low crank pin. The weight of the complete crankshaft 
with camshaft driving pinion and bevel gear for driving 
the water pump, etc., is about 99 lb. 

The pistons are of cast iron, fitted with three rings above 
the wrist pin, each piston weighing, complete with pin and 
rings, 10.84 lb. The pin is 38 mm. diameter, and is located 
by a set screw, screwed vertically into the pin from the bot- 
tom of the pin boss inside the piston and locked with a 
cotter pin inside the hollow wrist pin. 

The connecting rods are square section externally, 33 mm. 
each way, and are bored up the center with a 26-mm. hole, 
through the center of which an 11-mm. pipe is fixed, leading 
from the big end bearing to the piston pin bush for lubricat- 
ing the small end. 

Each engine is fitted with two separate carbureters, situ- 
ated at either end of the engine itself. They are attached 
to the water jackets of the end cylinders by the water jacket 
flanges. A sketch arrangement of the carbureters showing 
the position of the jet. throttle valve, and constant head jet 

reservoir, and also the water 
jackets, is shown in Fig. 6. 

The large cylindrical wire 
gauze baffle adjacent to the 
carbureter, and at the end of 
the induction pipe shown in 
the sketch, is presumably to 
stop firing back into the car- 
bureter. It might also further 
break up the mixture. 

A detailed account of the 
working of the carbureter, 
with its unusual system of 
fuel supply, will doubtless be 
of interest, and in Fig. 7 is 
given a diagram of the car- 
bureter, that has been pre- 
pared to show the observed 
interior construction. The 
carbureter consists of the fol- 
lowing parts: A barrel 
throttle, a main air regulator, 
a jet, and damping device, 
and a constant head gravity 
fuel feed reservoir. 

The rotary barrel throttle 
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opens on one side to the inlet pipe, on the 
other to a mixing chamber. In the lower 
portion of the barrel is a large extra air 
port registering with a port in the casing. 
The size of this port is further controlled 
by an air shutter (not shown). 

The main air regulator is of the sliding 
shutter or guillotine type. It opens or 
shuts as the throttle opens or shuts, being 
interconnected by bell crank levers. 

Variable Jet 

The jet has an eccentric hole covered by 
a cap also with an eccentric hole, so that 
rotation of the cap regulates the area of 
the jet hole. The arrangement appears sim- 
ilar in action to the jet of the White and 
Poppe carbureter. The jet cap is also in- 
terconnected with the throttle and air slide, 
opening when they open, and vice versa. 

The jet damping device is interconnected with the lubrica- 
tion system, but might have been operated separately, if 
desired. 

The constant head gravity petrol feed to the jet, in lieu 
of the usual and adjacent float feed, is provided by a small 
reservoir placed a little higher than the jet, that is fed 
from the float chamber, in turn fed from the pump and the 
separate air vessel or valve box. 

It may be safely assumed that the operation of the car- 
bureter, so far as carburetion is concerned, is the same as 
in the White and Poppe; that is to say, the quality of the 
mixture is, at any throttle opening, kept constant by me- 
chanical means, i.e., the interconnection of the throttle air 
and jet orifices, as shown in Fig. 9. Means of adjustment 
of the relative setting of these three are provided. 

Peculiar Fuel Feed 

The method of obtaining a constant feed to the jet with- 
out the usual float chamber is as follows: Fuel is fed into 
the upper reservoir seen on the right-hand side at the top 
of Fig. 7. From this reservoir it flows via the gauze filter- 
ended feed pipe downward to the jet container, which, it 
will be noticed, is divided into two compartments by an in- 
clined wall having a passage at its base leading into a short, 
wide "sealing" chamber or tube that is open at the top. At 
the top of the inclined wall is an air vent leading into the 
second compartment, and to the left in the top wall of the 
latter is another vent leading to the outer atmosphere. (It 
should be noted that this air vent does not in the actual con- 
struction come near the air intake port in the side of the 
throttle, and is only shown in that position owing to the 




exigencies of diagram making.) The hole 
forming the jet proper is drilled through the 
top face of a short cylindrical boss projecting 
up from the cover of the jet container. The 
exterior of this boss forms the bearing upon 
which the eccentric jet cap rotates. Down- 
ward from the cover, and surrounding the jet 
boss, there depends a tube open at the lower 
end and reaching almost to the bottom of the 
"sealing" tube referred to above. Gasoline, 
then under the influence of gravity, flows 
from the upper reservoir into the first com- 
partment and thence into the "sealing" tube, 
from which the jet draws as much as re- 
quired; any surplus flow rises over the edge 
of the "sealing" tube and runs away into the 
overflow pipe at the base of the second 
chamber seen to the left in the diagram. As 
the upper reservoir tank and the "sealing" 
lube are both open to atmospheric pressure, 
the feed of gasoline to the jet is unaffected by variation in 
altitude; that is to say, the level in the jet remains constant 
during any change in atmospheric pressure, as is not the 
case with the ordinary float feed. If more fuel than required 
is fed into the upper reservoir it is carried away by the over- 
flow pipe therein down into the second chamber, and thence, 
together with the surplus from the "sealing" tube, away to 
the fuel supply regulator, or float chamber, shown in Fig. 9. 

Three Units in Fuel System 

In the fuel feeding system to the carbureters there are 
three units — a pressure pump, a valve box, and a float cham- 
ber or fuel regulator. The relative connection of these can 
be seen in the arrangement diagram, Fig. 1. 

Figs. 6 and 10 show the fuel pump system. An extension 
of the shaft driving the governor carries a small crank pin 
from which two connecting rods proceed to two pistons and 
pump cylinders set at right angles. 

Three Connections 

The horizontal or fuel pump has three connections, viz., 
a small bore pipe connected to an auxiliary hand pressure 
pump, and a pipe to dial gauges carried on the side of the 
crankcase, while the other connection proceeds to the cylin- 
drical fitting containing the valves for the pump. This 
fitting is bolted to the bottom of the crankcase, as indicated 
at A in the general lay-out diagram. Fig. 2, and is shown in 
detail in Fig. 11. 

( To be continued) 
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Car Makers' Conference on World's 

Export Trade 

More Than Forty Export Managers Meet Under Auspices of N.A.C.C. in 
U.S.A.'s First Automobile Export Conference — Require- 
ments for S. A., China and Other Fields 



NEW YORK CITY, Jan. 12— More than forty export 
managers of automobile manufacturing concerns, 
members of the National Automobile Chamber of 
Commerce, Inc., met to-day in an export conference, the 
first of its kind ever held in this country. The conference, 
held under the direct supervise -.n of the N.A.C.C., was brim- 
ful of practical export ideas t.ud the nine papers presented 
and the discussion which followed demonstrated that the 
co-operation which has been characteristic of this chamber 
in its matters relating to domestic affairs will be extended 
to its export field. The conference was featured by a gen- 
eral spirit of co-operation. One export manager told his 
troubles to the others; there was 
a general laying of the cards on 
the table; there was a general call- 
ing a spade a spade; and in short 
many resolutions were drafted to 
the N.A.C.C. which should result in 
improving export trade. 

One of the main subjects was 
whether U. S. A. makers should 
build special cars for export trade 
or whether they should sell foreign 
countries the U. S. A. standardized 
car. E. W. Davenport, export man- 
ager of the Maxwell Motor Co., 
prepared a paper which took the 
stand that U. S. A. makers have 
been able to produce a low-priced 
car of high quality because of manu- 
facturing but one model. If it were 
necessary to build another model 
for export or to modify the existing 
one, that would add to the expense 

and make it necessary to sell at a higher figure, thereby, to 
an extent, sacrificing part of the great advantage gained in 
production. 

Discussions are always the most valuable parts of such 
papers and this subject was plainly discussed by over a 
dozen export managers. The final consensus of opinion was 
that a committee should be appointed to draft resolutions 
to the N.A.C.C. Irrespective of what this committee may 
report, sentiment among the exporters favored the idea of 
selling the U. S. A. car which lists at less than $1,000 in 
the U. S. A. in essentially its present form to foreign coun- 
tries. There is practically no foreign competition for a 
car of this price and consequently little necessity for re- 
making it for export trade, particularly when remaking it 
means higher prices. 

On the other hand, those American cars selling between 
$1,500 and $3,000, which have foreign competition in their 
fields, will have to be modified as necessary to meet trade con- 
ditions. Color options and other options are liberally given 
in the home market and they will have to be extended to the 
foreign dealer. In this connection many makers feel they 



Export Conference Opinions 

Sell cars under $1,000 unchanged abroad. 

Modify more expensive types as neces- 
sary. 

Discontinue exportation of 60-in. tread 
cars. 

Encourage good roads movements abroad. 

Study foreign markets more thoroughly. 

Co-operate with other U. S. A. manu- 
facturers. 

Improve service available for foreign 
users. 

Send shipments forward regularly. 

Elevate grade of catalogs for export. 

Check crating closely to cut shipping 
expense. 



should give 60-in. tread, as German, Italian, French and 
English makers are offering such inducements. Right-hand 
steering must be given in both classes and the majority of 
manufacturers are agreed on this. The question of necessary 
clearance is also a debatable one. 

U. S. A. manufacturers have generally agreed to discon- 
tinue the manufacture of 60-in. tread for export work, this 
action dating as of Jan. 1, 1917. To overcome any handicap 
placed on our manufacturers by this section it was agreed 
that an educational movement for road improvement in 
foreign countries should be favored and that manufacturers 
and associations should lend their support to such. a move- 
ment. The foreign dealer could be 
shown what has been done in the 
U. S. A. by way of road improve- 
ment in such states as Iowa, Ne- 
braska, Kansas, Missouri, etc., where 
dirt roads are dragged and other- 
wise treated. 

The value of China as a foreign 
market was analyzed by Charles 
Denby, export manager of the Hupp 
Motor Car Co., who has spent many 
years in that country. With its 
450,000,000 population, Mr. Denby 
considered China one of the greatest 
future fields for the automobile. 
Before the automobile will take hold 
it will be essential to build roads, 
which should be encouraged by the 
American industry. Mr. Denby 
strongly advocated members of 
American firms personally visiting 
China and investigating the field. 
On the subject of the South American market, David Bee- 
croft, directing editor of The Automobile, made several 
recommendations as to the best method of capturing the 
South American trade. Argentina, one of the greatest South 
American fields, is badly in need of roads, and to stimulate 
this movement the U. S. A. manufacturers should institute 
a road improvement propaganda for that country. With 
the large landowners such a movement could be readily 
fostered. 

Need Electrical Equipment Service 

A second essential in the South American field, according 
to Mr. Beecroft, is the necessity of having influential mem- 
bers of our different companies visit and become acquainted 
with the South American field. Our makers have relied too 
much on so-called export men who are not close enough to 
our automobile industry. What South America needs is a 
closer personal relationship between its dealers and our 
manufacturers. With such a relationship many of the exist- 
ing export troubles will vanish. 

A better service covering the electrical equipment of 



Digitized by 



Google 



184 



THE AUTOMOBILE 



January 18, 1917 



U. S. A. cars is needed in the Argentine field. Electric 
starting, lighting and battery ignition are entirely local to 
U. S. A. so far as invention and manufacture are concerned. 
Because of this U. S. A. makers should furnish expert 
service assistance for educating the dealers in the South 
American field. Mr. Beecroft recommended co-operation 
among six or eight makers on this electrical service and sug- 
gested one service expert man for Argentina and another 
for Brazil. 

In several foreign countries, and also in the Philippine 
Islands, there has been much opposition to battery ignition 
and U. S. A. makers have had to equip their cars with mag- 
netos for such trade. Investigations have revealed the fact 
that the opposition to battery system has largely been one of 
ignorance which could to an extent be overcome by such an 
educational service plan. 

Spare Parts Essential 

For the South American trade it is essential to have an 
adequate supply of spare parts at such centers as Buenos 
Aires and Rio de Janeiro. No U. S. A. manufacturer should 
go into the South American field without being pledged to 
carry a large supply of spares. This has been a serious 
handicap to our foreign trade, not only in South America 
but in Denmark, Scandinavia, British South Africa, parts 
of Australia and other British possessions. 

A further essential for foreign trade in South America as 
well as any other country, is that the U. S. A. maker must 
allot a certain percentage of his output for foreign dealers, 
and their shipments must go forward as regularly as home 
shipments. A foreign dealer cannot be expected to pay 
rent for a salesroom, maintain a sales force, carry on adver- 
tising campaigns, and undertake other expenses in connection 
with selling a product, and then not be given cars at the 
season he requires them. 

Export Catalog Requirements 

The subject of catalogs in foreign languages, as well as 
instruction books, etc., was discussed by F. B. Amos, foreign 
advertising manager of the Studebaker Corp. of America. 
Mr. Amos analyzed the difficulty of getting the correct 
translations for catalogs, advertisements, etc., and suggested 
the necessity of not only securing the best translators but 
paying them a fair price. There is too much effort after 
cheap translations. Cheap translations generally are a 
boomerang. Wrong words are used and entirely wrong con- 
ceptions given. It is often necessary to have two or three 
different men check a translation. Literature for foreign 
countries must be well illustrated, particularly for Latin 
countries. The text must be short and direct but not so 
concise as for U. S. A. literature. Bombastic statements 
must be avoided as they may serve for local use, but are 
not in good order in foreign countries where they are mis- 
interpreted. Mr. Amos suggested that advertisements for 
foreign countries should not be written at the U. S. A. fac- 
tory. This work should largely be left in the hands of the 
foreign dealer. He strongly recommended instruction books 
in different foreign languages and that these should go for- 
ward with the first shipment of cars, a practice followed by 
France and Germany. 

Must Check Crating Closely 

The various ins and outs of crating cars for export, ship- 
ping, etc., was handled by M. J. Budlong, of Gaston, Williams 
& Wigmore, exporting organization of New York City. Mr. 
Budlong's paper told the necessity of closely checking the 
crating of cars for export. On one shipment of fifty cars 
the crates were made 1 in. too high, which increased the 
shipping cost $300 on the lot. The carpenters in charge had 
explicit instructions as to size, but close checking was neces- 
sary while the work was going on. If this crating is not 



closely watched many thousands of dollars will be foolishly 
expended each year in this way. The paper also referred to 
the difficulty of not properly addressing crates for the foreign 
trade and cited as an example one shipment of 250 crates 
which was to be shipped from the port of New York on a 
certain steamer. The crates arrived by railroad the after- 
noon before shipment at which time it was discovered they 
were not correctly addressed. The work of re-addressing 
was commenced, but was not completed in time, and the 
shipping space was taken by another shipper. The net result 
was delayed shipments with consequent troubles. Conditions 
of this nature are constantly coming up in the export field. 

Alfred Reeves, general manager of the association, pre- 
sided, and in attendance were the following: 

A. S. Watson (Allen) ; Geo. H. Strout, export manager 
(Apperson); J. I. Farley, second vice-president (Auburn); 
A. M. Bates (Autocar) ; F. C. Irons, export manager (Bar- 
tholomew) ; W. D. Loomis, manager freight department 
(Cadillac) ; L. E. Blocker, foreign department (Chalmers) ; 
W. S. M. Mead, vice-president (Chandler) ; Arthur Hurtig, 
manager export division (Chevrolet) ; Pablo Horns, export 
manager (Cole); J. W. Fulreader, treasurer, . C. A. Baird, 
sales manager (Cunningham) ; Xavier Ch. De Nice, export 
manager (Davis) ; G. W. Werden, export manager, C. T. 
Chenevert, traveling representative, Beckwith Havens, travel- 
ing representative (Denby) ; H. M. Robins, foreign sales man- 
ager (Dodge) ; John Reid, export department (Dort) ; G. B. 
Pratt, secretary, C. R. Bissell, export agent (Elkhart) ; Tom 
O. Jones, export manager (Empire) ; R. N. Lockwood (Fed- 
eral) ; S. E. Ackerman, assistant to president (Franklin) ; 
P. S. Steenstrup, vice-president, J. A. Olt, assistant man- 
ager, G. W. Hawkins, assistant treasurer (General Motors 
Export) ; G. T. Stannard, C. B. Warren, manager New York 
branch, G. F. W. Poggenberg, manager export department, W. 
L. Day, general manager (General Motors Truck) ; E. T. 
Sayers (Garford) ; C. H. Meeker, manager agency depart- 
ment (General Vehicle) ; H. B. Phipps, export manager (Hud- 
son) ; Charles Denby, export manager (Hupp) ; T. J. Turk, 
assistant general manager, B. W. Twyman, general manager, 
J. B. Crockett, manager export department, Amos White, 
assistant export manager, E. B. Proudfoot, manager traffic 
department, A. Vaccola (Inter-State) ; H. H. Robinson, 
assistant to president (Kelly-Springfield) ; W. R. Vogeler, 
export manager (King) ; J. A. Kline, general manager 
(Kline) ; F. T. Newton, sales manager (Lewis Spring & 
Axle) ; Emery Huston, advertising and assistant sales man- 
ager (Lexington-Howard) ; E. A. Travis, general sales man- 
ager (Locomobile) ; L. B. Berger, assistant treasurer 
(Lozier) ; A. H. McFarlan, president (McFarlan) ; G. H. 
Hodges, assistant general sales agent, W. T. Stevens, man- 
ager for export (Mack) ; C. O. Assmus, export sales man- 
ager (Maxwell) ; F. H. Dodge, treasurer, Otto Marx, vice- 
president (Milburn) ; C. H. VanDervoort, sales manager, D. 
M. Beal (Moline) ; J. I. Handley, president, A. Moorhouse 
(Mutual) ; John A. Rose, export sales manager (Nash) ; 
A. E. Vinton, export manager (National) ; H. H. Brand, 
treasurer (Ohio Electric) ; R. F. Gifford, foreign manager 
(Paige-Detroit) ; W. S. Paterson, secretary (Paterson) ; R. 
C. Getsinger, sales manager, C. F. Carew (Saxon) ; H. T. 
Holder, export manager (Scripps-Booth) ; R. H. Salmons, 
vice-president, W. F. Reynolds, export manager (Selden) ; 
H. A. Houser, assistant manager automobile department 
(Standard Steel Car) ; W. P. Held, New York branch man- 
ager (Sterling) ; J. P. Roberts, F. B. Amos, foreign adver- 
tising manager, F. R. Lackey traffic department (Stude- 
baker) ; R. T. Yeats, director of exports (United Detroiter) ; 
Maurice Walter, president (Walter) ; H. G. Root, general 
manager (Westcott) ; Jay Rathbun, manager foreign depart- 
ment (White) ; R. J. Archer, export department (Willys- 
Overland) ; O. F. Baughman, sales manager (Winton) ; Thos. 
Clements, vice-president (Woods). 
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Unique Fageol Truck Spring Lubrication 

New 2 -Ton Design Has Oil Reservoirs Supplying Every Shackle Bolt — 
Dog Clutch Type Transmission 



THE outstanding feature of the' Fageol truck, to be made 
by the Fageol Motor Co., Oakland, Cal., is the unique 
system of spring lubrication, details of which are 
shown in the accompanying illustration. The upper view 
shows the support for the rear end of the front spring. The 
frame bracket is hollow and can be filled with oil, a wick 
leading from the reservoir' to the center of the upper shackle 
bolt. This is drilled out and bored with a cross hole, allowing 
the oil to pass to the left-hand end, thence it goes down 
through a hole in the side of the shackle to the lower bolt 
which is also drilled to carry the lubricant to the middle of 
the bushings. 

Ample Spring Suspension Oiling 

The lower view shows the suspension for the front end of 
the rear springs, the section being a projection on the center 
line of the filler cap. It will be noticed that the oil capacity 
here is very large indeed. At the bottom is the rear end 
hanger for the rear spring, in which the wick lifts the oil 
from the reservoir to the upper bolt. 

There have been many attempts to obtain automatic lubri- 
cation of this nature, but the Fageol design certainly appears 
to be in advance of anything of the kind previously on record. 
Proper spring shackle lubrication is enormously important, 
especially on a truck, and spring bolt wear is one of the most 
troublesome things in truck service. Thus the evidently 
costly construction of the Fageol is without doubt worth 
while. It is not stated how often oil has to be replenished 
in the reservoirs, but this operation would certainly not have 
to be performed except at fairly long intervals. Something 
of this sort has, eventually, got to be provided for all vehicles, 
passenger cars and trucks alike, so the illustrations are 
worthy of study by all engineers. 

Fixed Spark Magneto Used 

A Waukesha engine is used with a stroke of 5%, and the 
bore will be either 3% or 4%. The transmission includes a 
gearbox which has constant mesh gears selected with dog 
clutch engagement and the main clutch is a Borg & Beck 
three-plate. The final drive is by overhead worm and the 
propeller shaft is divided, there being four universal joints 
and the center bearing attached to a cross member of the 
frame. 

Hotchkiss drive is used and both brakes are internal on the 
rear axle. A rather unusual engine feature is the employ- 
ment of a fixed spark magneto, the carbureter being a Zenith. 
The wheelbase is 144 in. and the tires 34 by 4 front and 36 
by 6 rear. 






Above — Details of oil-contain- 
ing spring shackles and hang- 
ers used on Fageol truck 

Left — Beam supporting front 
end of power plant. Note the 
wood bushing used 
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The Ultimate Tractor Engine 

90 Per Cent of All Farms Require Four-Cylinder Engine of 16 to 40 Hp. Oper- 
ating on Four Stroke Cycle — A Formula for Calculating 
Most Satisfactory Operating Speed 

By H. L. Horning 

General Manager Waukesha Motor Co. 



IT would be presumptuous for any roan to attempt to 
prophesy the type of tractor engine, if any, which will 
ultimately survive, particularly since the tractor in- 
dustry is the youngest of all hopeful industries. So incom- 
plete is the science of tractor farming, so limited is the de- 
velopment of the art that any man entitled to be called a 
tractor engineer can be called a pioneer. 

Tractors have passed through three distinct phases of de- 
velopment up to this time: First, steam threshing engines; 
these hardly could propel themselves owing to the excessive 
weight per horsepower developed and could haul only the 
water and coal needed for a journey of a few miles. A large 
number of these are being used for threshing service. Second, 
steam tractors for threshing and plowing; these were much 
lighter per horsepower developed and could travel a longer 
distance on the fuel and water that they could carry. Third, 
the tractor equipped with internal-combustion engines, which 
is developing rapidly along the line of less weight per horse- 
power and toward the ideal of a drawbar pull equal to the 
weight of tractor under standard conditions. 

It is the object of this paper to analyze some of the fac- 
tors that have influenced tractor development, with the hope 
that a statement of these will aid any thoughtful student of 
tractor engineering to form his own conclusion regarding the 
ultimate type of engine. 

Conditions Influencing Development 

The old type of tractor was built with the belief that high 
traction ability depended entirely on weight, a mistaken idea 
based on the supposition that road friction was the govern- 
ing factor in a tractor's ability. This led to design of trac- 
tors whose weight was much greater than that of any other 
moving vehicle; highway bridges for agricultural districts 
were designed having a maximum load capacity equal to or 
greater than the weight of the largest tractors. Enormous 
engines were required to propel these tractors, and many of 
them labored under the handicap of having only 20 per cent 
of the horsepower developed available for traction in average 
soil, owing to the high tractive resistance and inefficient trans- 
mission mechanism. ; 

As the development goes on, the usefulness of the tractor 
becomes broader. The number of farmers who can afford 
them is increasing, because of the decreased price; the reli- 
ability is becoming greater and the possible applications 
more numerous. The usefulness of tractors increases as: 

1 — Weight of tractor per horsepower developed decreases. 

2 — Weight of engine per horsepower decreases. 

3 — Transmission losses decrease. 

4 — Tractive ability of drive-wheel becomes greater. 

6 — The longitudinal center of gravity of tractor and the 
drawbar hitch are more effectively placed. 

6 — Output of useful work in unit time divided by the 
initial cost increases. 

7 — Total cost per unit of work done decreases. 

8 — Price of tractor approaches the average income of farms 
that are suitable for tractor application. 



9 — Range of conditions under which the tractor can operate 
successfully broadens. 

10 — The tractor can do a number of things well on the 
farm. 

11 — Knowledge of the care and operation of its component 
parts becomes prevalent among farm users. 

12 — As the following questions regarding the tractor can be 
answered to the satisfaction of the farmer : 

o — How many plows can it handle? 

6 — How much does it cost? 

c — Will it burn kerosene? 

d — What else can it do besides plowing? 

e — How long can it last? 

/ — Is the engine the same type as in his car? 

g — Can he get repairs promptly? 
An analysis of these twelve factors would cover the entire 
art of tractor engineering. We must therefore proceed with 
the discussion of those factors relating to the powerplant. 

We will have defined a type of engine if we can establish 
general specifications that will make for tractor usefulness 
in the following respects: (a) range of horsepower for the 
tractors that can be used on the average farm; (6) most 
logical cycle for such service; (e) number of cylinders; 
(d) mean effective pressure required; («) fuel range; and 
(/) governor control. 

It is generally conceded that all tractors satisfactory for 
plowing must have ability to pull not less than two plows on 
the average soil. At least 90 per cent of all farms can be 
worked with two to four-plow tractors, taking 10 hp. mini- 
mum and 20 hp. maximum at the drawbar. Various power 
demands on the farm exceed 20 hp. and it is useful to have 
an engine delivering 30 hp. The tractor engine that will do 
most of this work does not exceed 35 b.hp. The remaining 
10 per cent of the farms will require between 36 and 70 
hp. We are chiefly interested in the ultimate engine for the 
90 per cent and can therefore figure on engines of between 
16 to 40 hp. In establishing these limits we must consider 
the increased tractor efficiency to be expected in the future 
and also the low efficiency in some larger types of tractors; 
we can do this by allowing 8 b.hp. per plow for the most 
efficient and 10 b.hp. for the least efficient construction. 

Available Cycles 

The brake horsepower desired from an engine has a pro- 
found influence on the cycle, since the area and design of 
the combustion chamber determine the power produced from 
any cycle. 

Undoubtedly the future holds much in store for the de- 
velopment of engines operating on the Diesel and semi-Diesel 
cycle, but it is doubtful if their weight can ever be decreased 
to such an extent that their greater efficiency will overcome 
the disadvantages of the decreased traction efficiency due to 
their great weight. In the distant future, when there is a 
real shortage of the lighter fuels, it may be necessary for 
mankind to use an engine that will burn the heaviest oils. 

The two-stroke cycle engine with its simplicity seems ideal, 
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but up to this time attempts to make a reliable and econom- 
ical engine have failed. The complications resulting are far 
worse than those that the cycle attempts to correct. 

Other new cycles are being proposed from time to time, 
but every demand of successful tractor operation seems to be 
fulfilled by the four-stroke cycle engine. Not the least of its 
advantages is the intimate knowledge the farmer has of the 
cycle, resulting from his experience with his automobile, sta- 
tionary engine and the gas tractor as built up to this time. 

The horsepower per cubic-inch displacement or the weight 
per horsepower cannot be improved by any other cycle, all 
other things taken into consideration. We must therefore 
consider that the four-cycle engine is and will be the most 
suitable for tractor service and will be the ultimate type. 

Four Cylinders Best 

The indications are that there is a tendency toward four- 
cylinder engines. No doubt this tendency is strongly in- 
fluenced by the prevalence of that type on automobiles. The 
satisfaction it is giving in sizes between 16 and 40 hp. in 
automobile and tractor service is the influence that is making 
four cylinders the standard. Several successful tractors are 
equipped with two-cylinder horizontal-opposed engines; these 
have worked very well, considering the difficulties inherent 
in their design. These can be summarized as follows: 

1 — The tendency for the shaft to revolve longitudinally in 
the plane of the crankpins due to centrifugal, inertia and gas 
forces. This tendency loosens the main bearings by throw- 
ing the shaft out of line. The crankpin bearings ride alter- 
nately on one side of the pin and then the other, causing 
damage and necessitating frequent adjustments and replace- 
ments. 

2 — Great weight of reciprocating parts compared with the 
brake horsepower, augmenting the difficulties enumerated 
under (1). 

3 — The high centrifugal forces as compared with the brake 
horsepower, resulting in effects as listed under (1). 

4 — Difficulty in cooling the large piston and valve heads 
necessary in obtaining 20 hp. per cylinder. 

6 — Difficulty of maintaining a perfect mixture in the long 
intake header as well as the impossibility of attaining high 
volumetric efficiency with the high velocity necessary for 
maintenance of mixture quality. 

6 — Difficulty in lubricating all parts sufficiently without 
over-lubricating the cylinder. 

7 — The disadvantageous location of the valves. 

8 — Infrequency of impulse, the lack of balance and its in- 
fluence on the transmission mechanism. 

The history of internal-combustion engines of all types and 
number of cylinders is a succession of efforts to increase both 
the working speed and mean effective pressure. Investigation 
of internal-combustion engines has developed an empirical 
formula (1) that gives the speed at which the average engine 
works most satisfactorily. The formula takes into consid- 
eration the weight of reciprocating parts, efficiency of cool- 
ing and lubricating systems and the rate at which inertia 
forces vary with speed. 

1,000,000 
r.04545 B" 

In which S is the most satisfactory working speed; the factor 
3,000,000 depends on the cooling and lufrncating-system 
efficiencies and on the general state of the art; B is the bore 
of the engine; and the expression 0.04546 B* is an approxi- 
mation for the average piston weights. 

In Fig. 1, S, shows the relation of working speeds and bore, 
while Mi is plotted between allowable maximum brake mean 
effective pressure taken at the speed of maximum torque. 

From past experience it is obvious that small bore engines 
are much better power producers because they are much 
favored in both the matter of speed and mean effective 
pressure. Inasmuch as four-cylinder engines capable of pro- 



r= J- 3 ' C 
^fo.c 



(i) 



ducing a maximum of 40 hp. can be equipped with small 
cylinders, it seems reasonable to feel that such an engine 
will be particularly well adapted for tractor service. 

Combustion-Chamber Area 

There is an important, though as yet undetermined, rela- 
tion between the combustion-chamber wall area and its vol- 
ume; this relation is a governing factor in determining the 
compression at which an engine can run satisfactorily. Com- 
pression and volumetric efficiency determine the mean ef- 
fective pressure and influence economy favorably. The larger 
ratio of wall surface to volume in small bore engines makes 
the problem of cooling easy in the four-cylinder type. Piston 
heads of diameters up to 5 in. are not difficult to cool. Valves 
up to 2 M in. clear diameter can be cooled satisfactorily, and 
inasmuch as 20 hp. can be developed per inch of valve diam- 
eter at the speed indicated by Curve S„ Fig. 1, we have an- 
other evidence of the advantage of the four-cylinder engine 
for tractor service. 

Inertia forces, which vary roughly as the cube of the bore, 
have been found to be the principal cause of crankpin-bearing 
destruction. Our experience with thousands of tractor en- 
gines strongly corroborates this statement In fact we 
design engines understanding that they will operate, not at 
the speed set by the governor, but at a slower speed of higher 
torque caused by the load being always greater than the 
engine can handle at governed speed. With the cooling 
properly taken care of our experience is that the length of 
the period between adjustments is a function of lubrication 
efficiency and the total number of revolutions. Having built 
an engine that will cool properly our test is to see how many 
million revolutions the engine can run between major ad- 
justments. All things considered no other engine of ours 
has yet equaled the performance of a four-cylinder engine, 
which in service has run 420,000,000 revolutions with four 
adjustments of the connecting-rods and three adjustments of 
main bearings, finishing in good shape with the original 
valves, pistons, rings, bearings and crankshaft. This no 
doubt has been duplicated by other four-cylinder engines. 

For the purpose of discussing four-cylinder, four-stroke 
cycle vertical engines from the standpoint of fuels, other 
than high grade gasoline, it is necessary to revert for the 
moment to the question of combustion-chamber walls. Be- 
cause of the readiness and lower temperature at which the 
lower grades of fuel crack into higher and lower hydro- 
carbons the necessity for better control of maximum cylinder- 
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Fig. 1 — Relation of cylinder bore to speed and mean effective 
pressure 

Si — Curve of past experience in speed; 8, — Curve of modern experi- 
ence in speed; Mi — Curve of pott experience in mean effective 
pressure, and Mr— Curve of modern experience in mean effective 

pressure. 
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wall temperatures points toward a range of bore and wall- 
area ratio to volumes that will give the best results through 
the automatic thermostatic effect of mere combustion-cham- 
ber dimensions. 

Pour-cylinder engines of either L-head or valve-in-head 
types fulfill these conditions between the cylinder bore sizes 
of 3% to 6 in., which correspond to the range of 16 to 40-hp. 
sizes demanded for tractor service. Above 5-in. bore engines 
tend to become "hot," and the cylinder wall is favorable for 
vaporization due to conducted and radiated heat given off at 
the slower speeds; below 3%-in. bore wall temperatures are 
too low, but great turbulence due to higher speed of the 
smaller engine helps to overcome the lower wall-temperature 
effects. The cylinder walls for burning kerosene should be 
as hot as possible without danger of a local high temperature 
sufficient to crack any part of the fuel. This usually occurs 
near the exhaust valve. 

In working out the combined intake and exhaust manifolds 
that vaporize the fuels in the mixture during its passage to 
the cylinder the convenient proximity of the intakes and ex- 
hausts makes the L-head and valve-in-head types of cylinders 
the most frequently used. Tractor engines operate from 60 
per cent to full load practically all the time and with com- 
paratively small variation in speed. The four-cylinder, four- 
cycle engine is therefore easily applicable to burning kero- 
sene, inasmuch as so far as vaporization is concerned the 
only difficult condition to be met is that which occurs when 
the engine is throttled. 

Because of the narrower explosive-mixture range or air-to- 
fuel ratios, all of the above favorable factors combined to 
permit the practical burning of kerosene more easily in the 
four-cylinder than in any other type. 

We have established an ultimate type of tractor engine 
when we say it shall be a four-cylinder four-stroke cycle 
vertical engine capable of delivering from 16 to 40 hp. con- 
tinuously without showing distress at full or overload and 
of running at speeds varying between 750 and 1230 r.p.m. 
according to the bore. This engine should run, under favor- 
able conditions, 40,000,000 revolutions between crankpin-bear- 
ing adjustments, 80,000,000 revolutions between adjustments 
of main bearings and 43,000,000 revolutions between grind- 
ings of valves. 

Having decided upon a definite type, it may be well to 
enumerate the general elements of design that need the most 
attention. 

1 — A careful layout of the combustion-chamber in order to 
secure a high uniform temperature of the walls ; this means 
no pockets for steam in the jacket, and a correct direction 
of cooling-water flow. 

2 — Valves arranged to secure favorable heat flow in the 
exhausts toward the water-jacketed seat and valve guide. 

3 — Piston head cooled so as to keep temperature of its 
center below cracking point of fuel. 

4 — Efficient circulation of water about the spark-plugs. 
3 — Pistons and rods of light weight. 

6 — Piston and rings with clearance so as to secure high- 
temperature performance at medium speed. 

7 — Stiff crankshaft of material of high elastic limit to 
withstand abrasion with ample main and crank bearings, par- 
ticularly center main bearing. 

8 — Lubrication system designed to convey extraneous heat 
of piston lower cylinder wall, crankcase bearing webs and 
sides into a sump in which cooling means can be provided to 
dissipate such heat. The lubrication should be such that if- 
any part fails, auxiliary systems are always at work to 
prevent sudden failure of bearings and great damage to the 
engines. The high bearing pressures and temperatures neces- 
sitate the use of medium and heavy oils. Breathers that 
prevent sand and dust from entering the engine should be 
used. When either the present gasoline or straight kero- 
sene is burned, the increasing content of kerosene results 



in a rapid drop in viscosity. The oil should therefore be 
renewed frequently. 

9 — Crankcase is best in design that is the stiffest and dis- 
sipates heat the best. 

10 — Heavy flywheels to meet sudden peak loads and thus 
relieve the crankpin bearings of the most severe pounding 
that they receive. 

11 — Air cleaners should be used to remove the dust and 
sand from the entering air. 

12 — A self-contained governor of both the maximum and 
constant-speed type is important. 

Requirements for Kerosene Burning 

13 — Provision for burning kerosene. This involves the fol- 
lowing considerations: 

a — In tractor service when the load remains at over half 
the full value, kerosene gives reasonable satisfaction, pro- 
vided properly proportioned combined intake and exhaust 
manifolds be used and the starting be made on gasoline. 

6 — Under such conditions the loss in volumetric efficiency 
due to heating the intake charge results usually in a decrease 
from 10 to 20 per cent in the maximum horsepower output, 
whether gasoline or kerosene is used. 

e — When the engine speed increases, the necessity for heat 
in the intake is less, while when the speed decreases more 
heat is necessary in the intake. At full speed and power 
output, slight heating of intake will suffice. 

d — A properly designed combustion chamber, removing the 
necessity of water injection, is required. 

e — The principles of the science and art of burning kero- 
sene, as indicated by my experience, are set forth in sev- 
eral papers by Dr. Charles E. Lucke, and the author testifies 
to the correctness of his conclusions. 

/ — A kerosene engine does not carbonize any more than 
does a gasoline engine; in fact, it stays cleaner than the 
gasoline engine if the fuel is only comparatively well 
vaporized. 

g — When kerosene is well vaporized so that the mixture 
reaching the cylinder is in a dry state, a kerosene engine with 
a correctly designed combustion chamber will not be heated 
so much as will a gasoline engine. 

h — In burning any grade of fuel the carbureter meters 
and atomizes the fuel; the manifold vaporizes the mixture; 
the combustion chamber burns it Of all these the carbureter 
is the most nearly perfect. The manifolds are next in effi- 
ciency. The engines in their present form are the least able 
to perform their functions in attempting to burn kerosene. 
The development therefore of kerosene-burning in engines 
of the prevalent types should start with the engine and end 
with the carbureter. 

There is no doubt that the greatest criticism of the four- 
cycle engine is its low thermal efficiency. The future certainly 
has great things in store for the improvement of this cycle. 
Perfected systems of spraying the fuel under pressure may 
offer great opportunities for improvement in the four-cycle- 
as well as in the semi-Diesel type. 

The use of heavy fuels is bringing to the front the wonder- 
ful possibilities of the newly-developed high-pressure steam 
boilers. The boiler has been the weak point in steam-driven 
vehicles but the modern high-pressure type, which delivers 
superheated steam at a pressure of from 800 to 1000 lb. per 
sq. in., taken together with the four-cylinder vertical single- 
acting poppet-valve type of uniflow engine is producing re- 
sults in thermal efficiency that rival the average performance 
of the four-cycle internal-combustion engine — particularly 
when burning cheap oil. After all it is a serious matter to 
carry the fire box in the cylinder and also to keep the latter 
clean. 

The determination of the ultimate type of tractor engine is 
really a problem needing the cooperation of engineer, sales- 
man, consumer and manufacturer. 
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New Accessories Appearing at New York 

Show— II 

Description of New Devices and Improvements in Established 
Accessories Continued from Last Week— New Things of In- 
terest to Engineer, Manufacturer, Garageman and Car Owner 



THERE were so many new access- 
aries and so many instances 
where well known and established 
devices had been improved in design and 
construction brought out at the New 
York automobile show last week, that it 
was impossible to describe and illustrate 
them all in one issue. The descriptions 
are continued herewith : 

Z-Ro-Hot Moto-Primer 

A tube connection between carbureter 
and manifold in conjunction with an elec- 
tric heating coil and dash-operated valve 
form this device. When the valve is 
opened from the dash an electrical con- 
tact is made and the coil becomes heated. 
Cranking the engine draws gasoline 
from the carbureter through the heating 
coil so that it enters the cylinders in a 
partly vaporized state, rendering start- 
ing easy. The valve is then closed and 
the electrical current switched off. The 
device may be fitted to any car and sells 
for $12.50. — Motor Engineering Co. t De- 
troit. 

Herz Bougie Mercedes 

A newly-developed insulation, consist- 
ing of three parts, an inside stone, a 
mica cartridge and an outside stone, is 
a feature of this plug in the following 
threads, % by 18 and %-in. type only 
for types A, B, C, D, E, F, G, H and I. 
The inside stone is larger and lias a 
large bore, permitting the introduction 
of the mica cartridge in which the hexa- 
gon headed inside screw is surrounded 
by India mica wound to a cylinder with 
each of the ends secured by a copper tip. 
The hexagon head of the screw fits into 
a recess in the lower part of the inside 
stone. The outside stone is large and 
further protects the two inside insula- 
tions. The top nut can be used as a 
thumb nut or with any terminal. The 
patented cloverleaf electrode is made of 
Herz platinum alloy and furnishes three 





Herz Bougie Mercedes 




New Mosler spark plug 



Z-Ro-Hot Moto- Primer 

spark gaps. The plug sells for $1.50 — 
Herz & Co., New York. 

New Kellogg Pumps 

A new crankshaft drive pump for 1916 
and 1917 Overlands and for 1917 Dodge 
and Chandler cars. This is attached to 
the shaft in the same manner as the 
starting crank, a pin serving to hold it in 
place when in use. At other times it is 
carried in the tool box. To prevent in- 
jury of the poppet intake valve this is 
in the piston. The lubricating is by oil- 
soap felt packing, so that no grease or 
oil is carried in the base. Metal rings 
insure good compression and it is impos- 
sible for oil to get into the air pumped 
to the tires. This pump sells for $10, in- 
cluding air hose, gage, etc. 



A feature of the Kellogg line of en- 
gine-driven tire pumps is model 101, 
which is designed for installation in 
most of the popular-priced cars with 
little machine work or fitting. The pump 
is all metal, having forged babbitt-line 
bearings, and the pistons are constructed 
to prevent oil leakage. Price, $15, com- 
plete. — Kellogg Mfg. Co., Rochester, 
N. Y. 

New Mosler Plug 

This is the. first time this plug has 
been exhibited at a show. The notice- 
able feature is that the insulator has a 
double hub or shoulder on it so that the 
nut which holds the insulator in place 
bears on the upper shoulder. Thus the 
pressure between this point and the 
lower shoulder is more evenly distributed 
and there is less danger of breaking the 
insulator. Price, $1. It is guaranteed 
to outlast the motor. — A. R. Mosler & 
Co., Mount Vernon, N. Y. 

Lane Bros. Jack 

A 36-in. extension handle raises or 
lowers the car without the driver getting 
under it. In construction the jack prop- 
er is similar to the standard Lane jack, 
the feature being this extension handle 
by which the jack is controlled. To 
raise the car the handle is pushed all 
the way into the socket; to lower it is 
only necessary to pull it towards the 
operator. The jack is made in four 
sizes, No. 14, 10 to 16% in. lift, 1800 lb. 
capacity, for $3.50; No. 15, 11% to 19% 
in. lift, 1800 lb. capacity, $3.75; No. 16, 
10% to 16% in. lift, 3000 lb. capacity, 
$4.76; No. -17, 11% to 19% in. lift, 3000 
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lb. capacity, $6. — Lane Bros. Co., Pough- 
keepsie, N. Y. 

N. Y. Coil Co. Devices 

At the booth of the New York Coil 
Co. is a new safety steering device for 
Fords, which consists of a bearing with 
projecting sides bolted to the steering 
column at an angle so that the projec- 
tion at one side is below the supporting 
rod, the other end being above the cor- 
responding rod on the opposite side. 
Price, $1; also the Thermo-Electric 
primer, comprising a heating coil which 
surrounds a connection between the gaso- 
line supply from pipe, bottom of carbu- 
reter or vacuum tank, and is screwed 
into the intake pipe, where it is operated 
by a small lever on the instrument board. 
The primer costs $5 and fits any car. 

This completely new system features 
extreme flexibility and high efficiency. 
It is asserted that the car may be throt- 
tled down to a walk, and then acceler- 
ated to full speed without skipping or 
jerking. It is operated by six dry cells, 
which supply sufficient current for 
2000 to 4000 miles' running, leaving 
the Ford magneto to furnish lighting 
current exclusively. The system com- 
prises a non-vibrating transformer coil, 
which is capable of producing an intense 
■park needed for the ignition of low- 
grade gasoline, and a combined breaker 
and distributer mounted on the standard 
Ford timing shaft, but in a vertical posi- 
tion. Price, $20.— New York Coil Co., 
New York. 

J-T Windshield Cleaner 

The J. T. windshield cleaner is rust- 
proof, enameled in black and does not 
interfere with top, curtains or wind- 
shield supports, being mounted on the 
windshield directly in front of the driver 
so that the rubber wipes the glass clean 
and dry, affording a clear view. The 
eleaner sells for $2, attached, and is 
made by the J. T. Auto Devices, Cleve- 
land. 

The Handy cigar lighter has a heating 
coil, and pressing the button sends cur- 



rent through resistance wires, making 
them almost white-hot. A draught circu- 
lates through the device when not in use. 
No. 1 lighter sets flush with woodwork 
or trimming, No. 2 attaches in any po- 
sition without cutting into the car, and 
No. 3, a non-reel type, has a spring 
bracket. The reel types are automatic- 
ally rewound when released after using. 
When wound all current is cut off. No. 1 
and No. 2 lighter, $6; No. 3, $2.50. — A. J. 
Picard & Co., New York. 

Perfection Heater for V-Engine Cars 

Perfection heater models are now 
made also for Cadillac eights and Pack- 
ard twin sixes. There is an inlet at 
each end to take care of the exhaust 
gas from each type and an outlet in 
the center. The Cadillac type, with oxi- 
dized brass housing ready to install, sells 
for $32.50. For a floor type heater the 
standard type A can be connected to 
each exhaust pipe, this outfit costing $31. 
In the Cadillac Victoria the type A 
should be connected to the right hand 
exhaust pipe only; price, $26. — Perfec- 
tion Spring Service Co., Cleveland. 

Petry Cut-Out for Fords 

A new Petry cutout for Fords which 
sells for $3 complete with pedal and 
chain is shown at the Petry exhibit. 
This differs from the standard model 
only in the shape of the lever, which is 
changed to facilitate mounting on the 
Ford. No adjustment is required on the 
lever. The Petry company has also pre- 
pared a very complete list of cars alpha- 
betically arranged in 1914, 1915 and 1916 
models, with the size of cutout required 
for each. The Anthony single-acting 
single-cylinder hand tire pump is also 




exhibited. Price, $4.— N. A. Petry Co., 
Philadelphia. 

Pittsburgh Parabolite Spotlight 

A 7-in. spotlight with brackets for at- 
tachment to any car and incorporating a 
Cutler-Hammer switch in the handle, 
features a 6-in. patented Parabolite 
main reflector of brass with a heavy 
silver finish, which directs the light rays 
in a parallel beam. A simple and posi- 
tive focusing attachment is provided 
whereby the rays may be concentrated 
at any desired point, and the 4-in. dimin- 
ishing mirror attached to the side of 
the lamp enables the driver to see to 
the rear. Price, $7.50. — Pittsburgh Elec- 
tric Specialties Co., Pittsburgh. 

Parker Rust Proofing 

A highly adhesive rustproof process, 
preventing scaling or peeling, is being 
featured by the Parker company, which 
is exhibiting various articles treated 
with its product. The Parker process 
makes an absolute base for japan, en- 
amel or paint and increases their life 
and appearance. — Parker Rust-Proof Co. 
of America, Detroit. 

Plunkett Electric Gasometer 

The Plunkett device, which is on ex- 
hibition in the salon at the Hotel Astor, 
has an indicator for mounting on the 
dash to show the amount of gasoline in 
the fuel tank and which throws on a. 
warning light when the supply has 
dropped to 4 gal. There are three parts 
— a float, which progressively makes and 
breaks an electric circuit as the fuel 
level changes; a dash-mounted indicator 
having small electric lights behind num- 
bers cut in the dial, and a single dry cell 
with wiring connecting the other two 
units. Pressing a button on the dash 



Handy cigar lighter 





Lane Bros, extension Jack 



Illustrating Perfection heater operation 



Thermo-Electric primer 



Digitized by 



Google 



January 18, 1917 



THE AUTOMOBILE 



191 




6 FULL 14- 9 > 
5 13^ 12 10, 




Shakespeare 1 



Plunkett electric Gasometer fuel Indicator 



meter illuminates the number showing 
the amount of fuel in the tank. The 
automatic warning light is in the center. 
The Gasometer fits any car and sells for 
$15. — Plunkett Electric Gasometer, New 
York. 

Sparton Vacuum Feed 

That, it is the smallest, simplest and 
most efficient vacuum tank are the claims 
made for the Sparton device. The tank 
holds about 1 qt. It is divided into two 
chambers, the upper one being suction 
and the lower, discharge. The upper 
chamber is connected to the manifold and 
to the gasoline tank and a float operates 
the valves. Flow to the lower chamber 
is continuous through a flap valve and 
gasoline in the lower chamber is main- 
tained at a constant level in it. It is said 
that .the tank cannot be drained under 
high speed with throttle wide open and 
that 5 sec. of cranking is sufficient to 
fill the tank when it is empty. ' The vent 
to the upper chamber is connected to the 
lower one by a small pipe, so that there 
is no danger of gasoline splashing out 
when the upper chamber is full. — Sparks- 
Withington Co., Jackson, Mich. 

New Shakespeare Controls 

To meet the S. A. E. standard 1 1/16- 
\n. throw for carbureter controls, the 
Shakespeare Co. has brought out controls 
to this dimension for both dash and 
iteering wheel mounting and has found 
a large demand for these new products. 
An improvement has also been made in 
the Shakespeare automatic carbureter 
in that it now incorporates a patented 
primer consisting of a tube leading from 
the mixing chamber to a point above the 
throttle, so that the primer functions 
separately, delivering a gargled mixture 
of fuel and air directly into the manifold, 
which greatly facilitates starting, es- 
pecially in cold weather. — Shakespeare 
Co., Kalamazoo, Mich. 

Victor Heater for Fords 

The Victor heater may be applied to 
a Ford in 30 min., requiring no change 
in the car and no special skill for fitting. 




1/16- In. throw carbureter 
control* 



It is operated by the exhaust gases and 
consists of a metal box with a radiator 
at the top, which takes the place of one 
of the floorboards, the heater being sup- 
plied complete with a section of floor- 
board. The only cutting necessary is 
a V-shaped aperture in the exhaust pipe, 
over which the heater pipe is clamped. 
The device, which costs $5, is manufac- 
tured by the Victor Heater Co., Camden, 
N. J.— W. E. Pruden Hardware Co., New 
York. 

Shaler Vulcanizers 

The Five-Minute vulcanizer is a new 
Shaler design for mending tubes, in 
which heat is produced by burning a 
chemically treated disk about the size of 
a silver dollar. Each of the twelve 



Shakespeare carbureter, showing primer 

patches furnished with the outfit is com- 
plete in itself consisting of the patent 
heat unit in its metal container and the 
patch of raw rubber to be patched to the 
surface of the container. The complete 
container is clamped over the puncture 
and the heat unit is lighted. In 6 min. 
the repair is done and there is no danger 
of overcuring. Anyone can do the work. 
Price, $1.50; extra patches and heat 
units, 75 cents. 

A complete steam vulcanizing plant 
with capacity for two cases and five 
tubes is a new design which resembles 
a continued model except that there is 
provision for two casings instead of one. 
It may be had either with gas or gaso- 
line burner or both. Price, $85. 

A bench tube vulcanizer with capacity 
for four tubes and operated by steam in 
connection with a gas or a gasoline 
burner, is a new model. Steam may be 





Sparton vacuum 
fuel feed tank 
which Incorporate* 
two chamber*, the 
upper for suction 
and the lower for 
discharge. Only 6 
sec. of cranking I* 
required to fill the 
tank when empty 
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raised in 15 min. and is maintained at 
the proper pressure by thermostatic con- 
trol. It is equipped with steam gage 
and safety valve. Price, $25. — C. A. 
Shaler Co., Waupun, Wis. 

New Schrader Tire Valve 

The new Schrader inflating valve is 
smaller and is rubber covered. It re- 
sembles a spool except that there is a 
connection at one side for the air hose. 
In spite of the reduction in size the air 
passage has been enlarged to give 
quicker inflation and the substitution of 
conical washers in place of flat washers 
removes all possibility of air leakage. — 
A. Schrader's Sons, Brooklyn, N. Y. 

Spray Primer 

The Spray primer is a small injector 
pump with the operating button at- 
tached to the inside of the dash or floor 
board drawing gasoline from the supply 
line and forcing it into the intake mani- 
fold. It may be attached in less than 
1 hr. and requires no soldering. Price, 
$7.50. — Spray Primer Co., 11 Pemberton 
Square, Boston. 

New Splitdorf Ford Plug 

The plug made for Ford cars has been 
changed in many particulars. A fish- 
hook electrode is now used and the in- 
terior construction has been improved. 
A new plug designed for tractor work, 




Twin New Era shock absorber 





New Schrader tlr« valve 



but which may also be usable for stand- 
ard pleasure engines, is known as the 
heavy Hex model. Its feature is that 
it is a very heavy hexagon by which it 
may be screwed in very tight into the 
cylinder. A combination voltmeter and 
ammeter designed for flush mounting on 
the cowl has been added. It shows 
charge or discharge in amperes, and by 
pressing a button at one side, the volt- 
age is registered. — Splitdorf Electrical 
Co., Newark, N. J. 

Stentor Autophones 

The Stentor is a complete and dis- 
tinctive line of autophones with mechan- 
ical construction practically the same 
throughout, an electrical device permit- 
ting the occupant of the rear compart- 
ment of the enclosed car to direct the 
driver. The autophones may be had in 
practically any desired design or finish. 
One set, the No. 9, has transmitter of 
sterling silver decorated in enamel to 
match the upholstery of the car and car- 
ries a mirror on the reverse side. Prices 
range from $25 up. — Stentor Electric 
Mfg. Co., Inc., New York. 

New Stevens Devices 

In addition to their line of reamers 
and other tools for Fords and other 
makes of cars, Stevens & Co., New York, 
are showing some new devices, note- 
worthy among which are a running 
board mat, price $2, made of transverse 
rods covered with leather rings with 
each rod linked to the next by a 
series of leather strips; and the Ever- 
Right gasoline gage for Ford cars. This 
gage comprises a shellacked cork float 
secured to a metal bobber, notched to 
indicate the amount of gasoline in the 



Ever-Right gasoline 
gage for Fords 

Left — Stentor Auto- 
phone 



tank. Price, $1. — Manufactured by 
Ever-Right Products Corp., New York 
City. 

A Twin New Era 

The main improvement in this ab- 
sorber is the addition of a new radius 
link that takes care of side sway and 
permits a freedom of action formerly 
impossible on elliptic absorbers. At- 
tached to the upper end of shock ab- 
sorber plungers are pivoted links which 
are attached to the frame of the absorb- 
er. Price of twin elliptic absorber for 
a 2300-lb. car is $12 for the rear spring 
set; for a 2300 to 3000-lb. car, $12.50; 
for 3000 to 3800-lb. car, $13.50, and for 
a car over 3800 lb., $15. — New Era 
Spring & Specialty Co., Detroit. 

New Wagner-Hoyt Units 

The Wagner-Hoyt company exhibited 
a complete line of electrical equipments, 
including motors, generators, battery and 
magneto ignition units. In the genera- 
tor line there are four types. These are 
all Ward-Leonard instruments weighing 
respectively 10, 15, 18 and 24 lb. and 
having capacities of 8 amperes for the 
10-lb. instrument and 10 amperes for the 
others. The Ward-Leonard system of 
control is used with each. 

Two types of starting motors are 
manufactured, both being four-pole 
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Superior radiator (hell for 1917 Ford* 

series-wound units and are built for both 
12-volt and 6-volt systems. 

The W-H battery ignition set consists 
of an interrupter, spark coil and con- 
denser, distributer and switch. A fea- 
ture of the breaker mechanism which is 
a simple cam-operated type, is that it 
is lubricated by a felt roller which keeps 
the internal friction at a minimum. 

The magnetos are made in two styles, 
the W-H and the Volta. The W-H is a 
two-spark per revolution type of high 
tension instrument with the distributer 
self-contained. The Volta is a distinc- 
tive type with waterproof qualities. 

Thin plate batteries for use with the 
ignition starting and lighting systems 
are shown', together with a line of 
switches, meters, cables, etc. — Wagner- 
Hoyt Electric Co., New York. 

Superior Line Larger 

New things in the Superior line com- 
prise a radiator shell for 1917 Fords, 
wire wheels for Ford cars with demount- 
able rims and numerous other products. 
The radiator shell has an apron attached 
covering the Ford front axle, the shell 
having a V tapering top, designed to give 
an elegant effect when slipped over the 
radiator. The regulator hood is re- 
tained. Price, in black finish, $8; nickel 
finish, $10.50. The wire wheels with de- 
mountable rims are furnished complete 
with ball cups, dust caps, wrench, nuts, 
etc., the right front hub being arranged 
for speedometer gear and the rear hubs 
with brake drums, etc. Use of demount- 
able rims obviates possibility of spokes 
working through the rims and pinching 
the inner tubes. A set of four wheels 
complete with rims weighs 130 lb. There 
is one extra demountable rim included in 
the price of $40. The wheels are finished 
in black baked japan with nickel-plated 
caps. The Superior company is also 
showing a large line of various types of 
custom made brass and nickel lamps for 
special body work in addition to its 
regular line of automobile lamps. The 
line also includes special products for 
Ford cars, such as radiators, stream line 
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New Wagner. Hoyt electrical unit*. At 
the top It a generator with regulator. In 
the center an armature with bruah assem- 
bly and at the bottom Is a starting motor 
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hoods, windshields, crowned fenders, 
running boards, etc. — Superior Lamp 
Mfg. Co., New York. 

Wilson Tire Holder 

This rear tire carrier for Fords is 
secured to the rear crossbar by means 
of two U-bolts and tie-plates. The latter 
grooved to provide a positive lock on the 
channel steel side bars, without cutting 
or drilling the car frame. The lamp 
bracket and license carrier are integral 
with the tire carrier and are also ad- 
justable and by means of a snap lock the 
tire may be padlocked in place on the 
rack. Price, $5.— P. W. Stewart, 
Chicago. ■ 

Hoskyns Tops 

A number of detailed improvements 
feature these detachable tops for Fords, 
Maxwell, Chevrolet and other popular 
priced cars. The rear and lower side 
sections are pressed out in oil and take 
a very fine paint finish, also they are 
waterproof, light and durable. Wind- 
shield and windows are plate glass and 
the windows are removable. Price for 
Ford touring car, $125; Ford roadster, 
$110; Overland country club, $135; 
Chevrolet roadster, $110, and other cars 
in proportion. — Universal Motor Prod- 
ucts Co., Indianapolis. 

Weston Electrical Devices 

The Weston electrical testing set for 
the garage, designed to locate all troubles 
of electric starting and lighting systems, 
consists of a voltmeter, milli-volt meter, 
ammeter, milli-ammeter, and voltmeter, 




Wilson combination tire, lamp and license 
plate holder for Fords 




Weston electric outfit for testing 
trical systems 
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Hoskyns demountable tops are made for most 
popular-priced cars 
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New Waltham 
telescopic clock 
of double tele- 
scopic cowlboard 
design. It Is 
about twice as 
thin as the mod- 
el brought out 
over a year ago 



wntttNG KEY 
OKlf CLOSED 



together with all shunts and connections 
necessary for the testing work, packed in 
a pocket size leather case convenient for 
road work. The use of the instrument is 
varied, some of them being determination 
to run down batteries, short circuits or 
grounds, defective lamp sockets, open 
circuits, brush troubles in the motor or 
generator, etc. A full description of the 
method of making connections for the 
various uses are included with the in- 
strument Price of model 280 is $22.50. 

Weston Electrical Instrument Co., 

Newark, N. J. 

New Waltham Model 

A new flush type Waltham speedometer 
with black or silver dial, 1000-mile trip 
and 100,000-mile season odometers is 
shown which has an especially quick re- 
set. A knurled knob is turned to set the 
trip figures back, and when it is desired 
to do this quickly, holding down a small 
button gears up the drive ten times, so 
that when the knob is turned the figures 
are set back ten times as fast as ordi- 
narily. The telescopic clock which was 
brought out over a year ago is now a 
double telescopic design and conse- 
quently is about twice as thin as form- 
erly. The clock is a cowlboard design 
which is particularly neat — Waltham 
Watch Co., Waltham, Mass. 

Boyce Moto-Meter Emblems 

A large selection of emblems is of- 
fered at no extra charge to purchasers 
of the largest Boyce Moto-Meter. These 
emblems include car name plates, club 
insignia, fraternal emblems and initial 
dials. A special Overland design has 
been added in which the stem of the 
Moto-Meter screws into the Overland 
radiator cap. This design may be had 
in all three Moto-Meter models. — The 
Moto-Meter Co., Long Island City, N. Y. 

An Air Hose Reel 

Two new accessories especially valu- 
able to garagemen are: An automatic 
hose reel for wall or post mounting com- 
prising a drum for winding up the air 
hose when not in use and thus keeping it 
out of dirt and grease and free from 
kinks and other damage, and with a 
pressure gage attached. The reel is 




United Engine A Mfg. Co. hose reel 

easily operated and cannot get out of 
order, automatically shutting off the air 
when the hose is not in use. It may also 
be used for hose in filling radiators, etc.; 
an oil service cart containing three 12 
gal. tanks for light, medium and heavy 
oils renders supplying oil to a car easy 
and clean as the cart can be brought up 
to the car and the oil pumps out through 
a hose, thus obviating spilling of lubri- 
cant. These carts are also made with 
two tanks. — United Engine & Mfg. Co., 
Hanover, Pa. 

Beach Bushing Press 

Replacing bushings is rendered unnec- 
sary when the Beach process bushing 
press is used. A small press and swedges 




Beach process bushing press 



in all sizes from 7/16 to 1 3/16 in. to fit 
practically all standard bushings are 
furnished. When bushings have been, 
swedged in place they may be again 
reamed to fit Six connecting-rods may 
be swedged and reamed in % hr., and 
the metals in the bushings are finer 
grained than formerly owing to the 
swedging process. Price $100 f.o.b. Bos- 
ton. — Greb Co., Boston, Mass. 

Sager Bumper Improvements 

The Sager combined channel and dia- 
mond section bumper is fastened to the 
frame brackets in a new way. The arm 
carrying the bumper has a pointed screw 
which goes through the bottom flange of 
the channel and the point engages the 
upper flange. The whole is held tight 
by a lock nut. — J. H. Sager Co., Roches- 
ter, N. Y. 

Small Westinghouse Charger 

Type WI is a charger designed for 
charging small batteries of from one to 
six lead cells or up to ten Edison cells 
such as those used for starting, lighting 
and ignition. It is intended for the small 
garageman or the car owner. The recti- 
fier bulb and transformer are mounted 
on a small cast-iron frame with a per- 
forated sheet-iron cover. The outfit de- 
livers a practically constant current of 
approximately 5 amp. throughout a com- 
plete charge to any battery within the 
limits of the cell range. Starting is ac- 
complished by shaking the outfit It is 
designed for 110 volts and transforms the 
current to 2 to 15 volts d.c. List price, 
$25.— Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 

Mattson Additions 

A new heat and cold deflector for 
Fords, consisting of a rubber pad with 
a soft closing feature for the pedals, 
Holdfast fabric back repair outfit for 
repairing inner tubes and pedal pads for 
Cadillac, Hupmobile and Saxon cars are 
new features at the booth of the Mattson 
Rubber Co., Lodi, N. J. 

Sipp Drill Presses 

In Sipp quick-change-speed sensitive 
drill presses a new feature is evident at 
the show this year in a regulation of 
power feed to the spindle. A capstan 
wheel when pulled down by hand auto- 
matically throws on the power feed and 




Westinghouse charger, type WI, designed for charging small batteries 
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as soon as the drill passes through the 
work the mechanism automatically re- 
turns to its original position. A feature 
of the exhibit is a machine for drilling 
four-speed oil holes in crankshaft and 
equipped with a universal table which 
can be tipped to any angle, the entire 
outfit swinging around a column. — Sipp 
Machine Co., Paterson, N. J. 

Prest-O-Lite Lead Burner 

The new lead burning outfit which is 
designed particularly for storage battery 
work is of interest to repair men. It 
consists of an oxy-acetylene torch which 
is modified to give best results with this 
work. — Prest-O-Lite Co., Indianapolis. 

New Pratt Products 

A wire mat for running boards with 
spring hook attachment to make removal 
easy for cleaning, etc., and selling at 
75 cents, is one of the new things at 
the Pratt exhibit. There is also a Mud 
Puller jack, a combination of a pulling 
device and an ordinary jack. Price, 
$2.50. A movable step jack is also 
shown, enabling the operator to meet all 
sorts of conditions, such as rough road 
surfaces, flat tire, car sinking in mud, 



etc. Price, $2.50. This jack is made in 
all sizes from 8 in. up. — William E. 
Pratt Mfg. Co., Chicago. 

A Ring Compressor 

Pistons may be easily inserted in the 
cylinder by the aid of this ring com- 
pressor. It consists of a series of steel 
clamps, held together by two steel cables 
inserted in the piston. These are placed 
around the rings and contracted by 
means of a hook and screw, which force 
the rings into their grooves. Price, pis- 
tons 2 to 4 in. diameter, 80 cents. — S. W. 
Merritt Co., New York. 

Lightning Cleanser 

The cleanser is an oily liquid which is 
said to dissolve mud, oil grease and dust 
and may be used in place of soap and 
water in cleaning the car. When it 
dries, it forms a thin hard coat of a 
wax-like substance on the surface, pre- 
serving the finish from the elements, it 
is said. The cleanser is applied with a 
saturated piece of cloth, sponge or piece 
of waste, after which the body should be 
wiped dry and polished. Price, $1.50 per 
% gal. — Lightning Cleanser Mfg. Co., 
Perin Bldg., Cincinnati, Ohio. 




Merritt piston ring compreaior 



Some Accessories at the New York Show Described Last 
Week, But Not Illustrated 




Helnze headlight reflector! 




Qrowman EverGood splash pan channel 
bumper 



Autocraft-Bovey heater which the driver 
can control from the seat 







Presto electric engine 
antl. freeze heater 



Autocraft steel 
ball spark plug 



A-C Titan %-in. 
racing plug 



Grossman Red Head spark plugs w'th the new Vltrl- 
stone Insulation. Left — Big Boy. Center — '/s-ln. 
standard. Right — '/a- In. priming plug 
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Personals 

S. Christensen has been appointed as 
special sales representative of the Motor 
Products Corp., Detroit. Mr. Christen- 
sen was formerly traveling representa- 
tive of the Vanguard Mfg. Co., one of the 
five companies now incorporated in the 
Motor Products Corp. 

John McAvoy, formerly of the Ameri- 
can Top Co., will associate with several 
Jackson, Mich., citizens and form a com- 
pany for the purpose of making motor 
car tops and accessories. It is planned 
to lease the plant of the Standard Mfg. 
Co. at Jackson for manufacturing pur- 
poses. 

W. H. Varley, who was manager of 
the Hudson Motor Car Co. branch at 



Newark, N. J., has joined his former 
chief, E. C. Morse, now vice-president 
and general manager of the Chalmers 
Motor Co., Detroit, and will travel. 

J. A. Bower, organizer and vice-presi- 
dent of the Bankers' Community Corp., 
Detroit, which promotes sales of auto- 
mobiles, has been elected vice-president 
of the Liberty National Bank, New York. 
He retains his other interests. 

Fred Hill, factory representative of the 
Willys-Overland Co., Toledo, has resigned 
to act as retail sales manager for the 
Paige Motor Sales Co., Seattle. 

J. R. Gemmril, formerly sales mana- 
ger for the Kansas City branch of the 
B. F. Goodrich Co., has been appointed 
to take charge of the Chicago branch of 
the Pennsylvania Rubber Co. 



Roy Sheen has been appointed manager 
of the Portland branch of the wholesale 
accessory house of Hughson & Merton, 
succeeding E. O. Johnstone, who has re- 
signed to become a member of the sales 
organization of the Weed Tire Chain Co. 

Richard Taylor has been made branch 
manager for the Zenith Carbureter Co., 
Chicago. Mr. Taylor was formerly con- 
nected with the General Motors Co. 

W. D. Young, who has been the South- 
ern field representative for the Packard 
Motor Car Co., has been awarded the 
Packard agency for Birmingham, Ala. 

W. D. Smith has been appointed sales 
manager of the California Tire & Rub- 
ber Co., 597 Golden Gate Avenue, San 
Francisco. 



ASSOCIATIONS 

Jan. 24-26 — Chicago, Second 
Annual Meeting National 
Assn. of Automobile Ac- 
cessory Jobbers. Con- 
gress Hotel. 

CONTESTS 
1917 

April — Los Angeles to Salt 
Lake City Road Race. 

May 19 — New York Metropoli- 
tan Race on Sheepshead 
Bay Speedway. 

May 30— Indianapolis Speedway 
Race, Championship. 

June 9 — Chicago, 111., Speedway 
Race, Championship. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4 — Omaha, Neb., Speed- 
way Race, Championship. 

July 4 — Tacoma, Wash., Speed- 
way Race, Championship. 

July 14 — Des Moines, Iowa, 
Speedway Race, Cham- 
pionship. 

Aug. 4 — Kansas City Speedway 
Race. 

Sept. 3 — Cincinnati, Ohio, Speed- 
way Race, Championship. 

Sept. 15 — Providence, R. I., 
Speedway Race, Cham- 
pionship. 

Sept. 29 — New York, Speedway 
Race, Championship. 

Oct. 6 — Kansas City Speedway 
Race. 

Oct. 13 — Chicago, Speedway 
Race. 

Oct. 27 — New York Speedway 
Race. 

SHOWS 

Jan. 12-20— Philadelphia, Show, 
Philadelphia Automobile 
Trade Assn. 

Jan. 15-20 — Fall River, Mass., 
Show, Casino. 

Jan. 17-19 — Milwaukee, Wis., 
Union Storage Bldg., King 
Street, Dealers' Assn. 

Jan. 20-27 — Montreal. Que., 
Almy Bldg., Automobile 
Ti*fl.d© AiSsn 

Jan. 20-27— Detroit. Mich., 16th 
Annual Show, Detroit Au- 
tomobile Dealers' Assn. 

Jan. 22-27— Rochester, N. Y.. 
Show, Exposition Park. 
Rochester Auto Trades 

Jan. 22-27— Manchester, N. H., 
Academy. 

Jan. 22-27 — Buffalo, N. Y.. 
Show, Broadway Auditor- 
ium, Buffalo Automobile 
Dealers' Assn. 



The Automobile Calendar 



Jan. 22-27 — Scranton, Pa., Board 
of Trade Bldg.. H. B. An- 
drews, Mgr. 

Jan. 23-27 — New Bedford, Mass.. 
State Armory, Stephen W. 
Pierce, Mgr. 

Jan. 23r27 — Oklahoma City, 
Okla., Show, Auditorium. 

Jan. 23-27 — Baltimore, Md., 
Show, Fifth Regiment' Ar- 
mory. 

Jan. 24-27 — Lewlston, Pa.. First 
Annual. 

Jan. 21-29 — Charleston, W. Va., 
Armory. 

Jan. 25-27— AshevlUe, N. C. 
Show, AshevlUe Automo- 
bile Trade Assn. 

Jan. 27-Feb. 3 — Richmond, Va., 
First Annual, Gray's Arm- 
ory. 

Jan. 27-Feb. 3 — Columbus, O.. 
Show, Memorial Hall. Co- 
lumbus Dealers' Assn. 

Jan. 27-Feb. 3, 1917— Chicago, 
111., Show, Coliseum, Na- 
tional Automobile Cham- 
ber of Commerce. 

Jan. 27-Feb. 3— Portland, Ore.. 
Eighth Annual, Dealers 
Motor Car Assn. of Ore- 
gon. 

Jan. 27-Feb. 5 — York, Pa., 
Show, York Automobile 
Dealers' Assn. 

Jan. 28-Feb. 3 — Wilmington, 
Del., Show, Hotel dufont. 

Jan. 29-30 — London, Ont.. Victor 
Carty, Mgr. 

Feb. 3-10— Minneapolis, Minn., 
Show, Minneapolis Auto- 
mobile Trade Assn. . 

Feb. 5-9— Boston, 8th National 
Good Roads Show, Me- 
chanics' Bldg. 

Feb. 6-10 — Indianapolis, E. W. 
Steinhart Bldg., Indianap- 
olis Automobile Trade 
Assn. 

Feb. 5-10 — Bangor, Me., Bangor 
Automobile Assn., Audi- 
torium. 

Feb. 5-10 — Indianapolis. Ind., 
Indianapolis Automobile 
Trade Assn., Steinhart 
Bldg. 

Feb. 7-10 — Bay City, Mich., 
Automobile and Accessor- 
ies, Armory, F. D. Shaver, 
Mgr. 

Feb. 7-11 — Kalamazoo, Mich.. 
State Armory, Kalamazoo 
Automobile Dealers' Assn. 

Feb. 8-15— First Pan-American 
Aeronautic E x p o r ltlon. 
New York City; Aero Club 
of America, American So- 
ciety of Aeronautic Engi- 
neers, Pan - American 
Aeronautic Federations. 



Feb. 10-17 — Harrlsburg, Pa., 
Harrisburg A u t o m oblle 
Dealers' Assn., J. Clyde 
Myton, Mgr. 

Feb. 10-17 — Hartford, Conn., 
Show, State Armory, First 
Infantry. 

Feb. 10-18 — San Francisco, Cal., 
Pacific Automobile Show, 
G. A. Wahlgreen, Mgr. 

Feb. 12-17 — Bay City, Mich., 
Show, Armory. 

Feb. 12-f7 — Louisville, Ky., 
Show, First Regiment Ar- 
mory, Louisville Automo- 
bile Dealers' Assn. 

Feb. 12-17— Toledo, O.. V. G. 
Kibby, 1017 Jefferson Ave. 

Feb. 12-19 — Indianapolis, Ind., 
Show, Steinhart Bldg., 
Indianapolis Automobile 
Trade Assn. 

Feb. 13-15— Grand Forks, N. D., 
Auditorium, Automobile 
Dealers' Assn. 

Feb. 13-17 — WlU'amsport, Pa , 
Armory, John Kelly, Mgr. 

Feb. 14-17— Peoria. 111., Colise- 
um, Automobile and Ac- 
cessory Dealers' Assn. 

Feb. 15-17— Racine. Wis.. ChaB. 
A. Myers, Mgr. 

Feb. 17- J4— Albany, N. Y., Sixth 
Annual. State Armory, 
Albany Automobile Deal- 
ers' Assn. 

Feb. 17-24 — Newark, N. J., 
Show, First Regiment Ar- 
mory. 

Feb. 18 - 25 — St. Louis. Mo., 
Show, Automobile Manu- 
facturers' and Dealers' 
Assn. 

Feb. 19-24 — Springfield, Ohio, 
Show, Memorial Hall, 
Springfield A u t o m oblle 
Trade Assn. 

Feb. 19 — Pittsfleld, Mass., 
Show, Armory, J. J. Calla- 
han, Mgr. 

Feb. 19-24— Portland, Me., Ex- 
position Building. 

Feb. 19-24 — Grand Rapids, 
Mich., Show, Automobile 
Business Assn. of Grand 
Rapids. 

Feb. 19-24 — Duluth, Minn. 
Show, Duluth Auto Deal- 
ers' Assn.. Armory. 

Feb. 19-24 — South Bethlehem. 
Pa., Show, Coliseum. 

Feb. 19-24 — Bridgeport. Conn., 
Show, Armory, Coast Ar- 
tillery Corps. 

Feb. 19-24 — St. Louis. Overland 
Bldg.. St. Louis, Auto 
Dealers' Assn. 

Feb. 19-24— Syracuse, N. Y., 
Show. State Armory, Syr- 
acuse Dealers' Assn. 



Feb. 19-24— Pittsfleld, Mass., J. 
J. Callahan, Mgr. 

Feb. 21-24— Flint, Mich., Colise- 
um, Lake Side Park, E. 
W. Jeffers, Mgr. 

Feb. 24 -March 3 — Brooklyn, 
Show, 23rd Regiment Ar- 
mory. 

Feb. 24-Mar. 3— Atlanta, Qa., 
Automobile Dealers' Assn., 
Auditorium. 

Feb. 26-March 3 — Omaha, Neb., 
Show, Auditorium, Omaha 
Automobile Show Assn. 

Feb. 26-Mar. 3— Utlca. N. Y.. 
Utica Automobile Dealers 
Assn., State Armory. 

Feb. 26-Mar. 3— Wllkes-Barre, 
Pa., Hugh B. Andrews, 
Mgr. 

Feb. 27-March 4 — Atlanta, Ga., 
Show, Auditorium, At- ' 
lanta Auto Trades and 
Accessory Assn. 

March 1, 2, 3 — Urbana, IU., 
Show, Automobile Trade 
Assn. of Champaign Co., 
Armory of the University 
of 111. 

March 3-10 — Boston, Mass., 
Show, Mechanics' Bldg., 
Boston Automobile Deal- 
ers' Assn. 

Mar. 3-10— Washington, D. C, 
Middle Atlantic Motor 
Assn , Inc., Union Bldg. 

Mar. 6-9— Fargo, N. D., A. Han- 
son. Mgr. 

March 6-10 — Ft. Dodge, Iowa, 
Northern Iowa Show, New 
Terminal Warehouse, G. 
W. Tremaln, Secretary. 

March 7-10 — St. Joseph, Mo., 
Auditorium, St. Joseph 
Automobile Show Assn. 

March 13-16 — Fargo. N. D., 
Armory and Auditorium. 

March 14-17— Mason City, la., 
Armory, Mason City Auto- 
mobile Dealers. 

March 14-17 — Davenport, Iowa, 
Show, Coliseum Bldg., 
Trl-City Auto. Trade. 

Mar. 14-17— Trenton, N. J., J. L. 
Brock, Mgr. 

March 17-22 — New Haven, 
Conn.. Show. Hotel Taft. 

Mar. 17-24 — Pittsburgh, Pa., Mo- 
tor Sciuare Garden, J. J. 
Bell, Mgr. 

March 18-23— Cedar Rapids, la.. 
Cedar Rapids Automobile 
Trades Assn. 

April — Calumet. Mich., Show, 
Coliseum, Frank Ketchell, 
Mirr. 

Apr. 4-7 — Stockton, Cal.. Second 
Annual San Joaquin Auto 
Trades Assn.. Samuel S. 
Cohn. Mgr. 

Sept. 2-9 — Sr.oVane. Wash., In- 
terstate Fair. 
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Hudson Super-Six 

Limousines Landaulets Landaulet-Limousines Town Cars 






Biddle & Smart Co., Amesbury, Mass. 

Here are true aristocrats among coacbes, marked by beauty of design, fine 
workmanship, and elegant appointment. Tbey are equipped witb tbe ^A/altbam 
Duper- 1 lmepiece. 

Tbe makers of tbe Hudson Super-Six know full well tbat tbe efficiency of a 
car is tbe sum of its construction plus its equipment. «Tbey realize tbat an inaccu- 
rate timepiece as a feature of equipment is worse tban no timepiece at all, because 
it slanders tbe car of wbicb it is a part. 

Tbe Hudson standard of completeness demands tbat tbe above enclosed models 
be equipped witb an automobile clock tbat keeps time and bas a winding indicator. 
Tbe Hudson standard of quality, tberefore, precludes tbe use of any but a 
^Valtbam Clock. 



Tke 
\Valtham 
Automobile 
Clock 



The Waltham is included in the regular equip- 
ment of the following makes of cars: 



Br 
Cadillac 
Cole 
Crane 

Detroit-Electric 

Franklin 

Haynea 



Hudson 
Locomobile 
Lozier 
Marmon 
Mercer 

Owen-Magnetic 
Packard 



Pierce- Arrow 
Rauch & Lang 
Rolls-Royce 
Sim plex 
Stearns 
Winton 




W altham W atch C ompany, W altham, Mass. 
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It is the solid, non-adjustable bush- 
ings, here, there and everywhere 
throughout the entire car — most 
of them so inaccessibly located 
that the car must be taken apart 
to get at them. 

It is the bushings that stand the 
brunt of friction and wear. Bush- 
ings are buffers used to take the 
wear between relatively moving 
parts where these parts join or 
meet. 

These bushings when even slightly 
worn cause noise and power loss 
and as they are not split and can- 
not be adjusted, they must be re- 
newed. 

fn having your car overhauled, re- 
member please that the quality 
of the bushings used will deter- 
mine to a minute just how long 
your car will run without rat- 
tlincr and further overhauling. 

Bushings of Non-Gran Bronze cost 
a trifle more than ordinary 
bronze bushings but, considered 
from the viewpoint of perform- 
ance and satisfaction, they are 
from 3 to io times cheaper. 




When" your car has to be torn to pieces 
. [and overhauled, what is it that has worn out 
and made this overhauling necessary? 



By having all worn out bushings 
in your car replaced with Non- 
Gran you will save hundreds of 
dollars in future repair bills be- 
cause your car will then be equip- 
ped with the same flawless, long 
wearing* bushings that enable 
quality-built cars to deliver their 
wonderful service. 

Manufacturers of the high price, fine 
quality cars use bushings of Non- 
Gran. The majority of taxicab 
Companies repair their cars with 
Non-Gran bushings. Wherever 
long, hard, uninterrupted service 
is essential, bushings of Non-Gran 
are invariably used. 

You will have no trouble in get- 
ting Non-Gran, for every good 
repairman thinks enough of his 
work to use it. No repairman 
need have trouble in getting 
cored bars of Non-Gran from 
which to make these bushings, 
for they are immediately obtain- 
able from any jobber in the land. 

American Bronze Company 

Derwy tv » Pennsylvania 





i 



I C M SPEED 



©[}{]=.(§ 



BEARING BRONZE 
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TF your springs are not properly 
1 lubricated you might as well not 

have any springs. With Johnson's Stop-Squeak 
Oil you, yourself, can keep the springs perfectly 
lubricated. You don't need a tool of any kind 
— you won't even need to jack up the car. 

The springs of every car should be given an application of Johnson's Stop- 
Squeak Oil once a month. It penetrates between the leaves of the spring removing 
all rust and depositing a thin layer of grease between each leaf from end to end. 

You can easily demonstrate the penetrating power of Johnson's Stop-Squeak Oil 
by applying it to the side of the springs and watching it come out on the other side, 
driving the rust before it and leaving a thin layer of grease between each leaf. 

JOHNSON'S 
STOP- SQUEAK OIL 



Has the remarkable property of seeping 
rapidly between the spring leaves and to the fur- 
thermost wearing points and it there becomes a 
heavy-bodied lubricant. It is unexcelled for re- 
moving squeaks of all kinds— in springs, shackle 
bolts, body, fenders, top, etc. Just locate the squeak 
and touch it with Johnson's Stop-Squeak Oil. 

Makes Your Car Ride Easily 

Johnson's Stop-Squeak Oil is a simple remedy for 
hard riding cars. Instead of bumping over the 
road, you can fairly float along if your springs are 
lubricated so that you get spring action. If the 
leaves of a spring are rusted together you might 
as well have a solid piece of steel as a spring. 
Johnson's Slop-Squeak Oil reduces the liability 
of spring breakage. 



If your dealer cannot supply you with 
Johnson's Stop-Squeak Oil, fill out the enclosed 
coupon and we will fill your order direct from 
Racine by prepaid express. Please give us the 
name of your dealer. 

S. C. JOHNSON & SON 

Dept. A 

RACINE, WIS. 



S. C. JOHNSON & SON, Dept. A Racine. Wis. 

Em-losnl please lincl $1.00 for which please Mend me by prepaid express 
a QUart Of Johnson's Slop-S,|ueuk OH. 



NAM K 



ADDRESS 
CITY .* SI 'ATI-: 
DEALER I: 



MY 
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RE BROCK . tube mu. »uri 
P P REESE. STEEL MILL SUPT 

T V BUCKWALTER chief Vtam 
R E HAY3LETT . cashier 



<: ftMKEX Roller Bearing Co. 



Tjmken Roller Bearings 



MAKERS OP 



FACTORY AND MAIN OFFICE 
CANTON OHJO 



CHICAGO OFFICE 

tee e michi«anave 



NEW YORK OFFICE* 
1790 BROADWAY 




F H HART. POIKHAStM«A«INT 



ADDRESS ALL COMMUNICATIONS 
TO THE COMPANY NOT TO INDIVIDUALS 



Canton, Ohio, 




The superior merit of Tiaken Roller Bearings has 
been made known through advertising* 

The volume of Timken advertising will be very materially 
increased this year. 

The conclusion is obvious* People will more and more 
prefer oars equipped with Timken Bearings and it is going 
to be Just so much easier for dealers handling those cars 
to sell then* 

We want to make this advertising co-operate as olosely as 
possibls with your sales efforts* We want Tiaken advertis- 
ing to do its full share towards making it easier for you 
to sell more cars* 

To this end we would be glad to entertain your criticisms 
and suggestions about Timken advertising and we would liks 
to know how wo can best make this advertising of the greatest 
help to each individual dealer in the country* 

May we have the pleasure of hearing from TOUT 



The Tiaken Roller Bearing Co. 
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Demountable 

RIMS 



PEPLMAN DIM CORPORATION 

^/MANUFACTURERS 

17 9 O BROADLY- NEW YORK CITY 

UniteS States Rubber Co., 5'id'g - . DroacKvay, at 68* St 




PI p n « o m ■* ii t it»» 



■I'll.- Automobile when writing to Advertisers 



Digitized by 



Google 



52 



THE AUTOMOBILE 



January 18, 1917 



Chalmers 
$1090 

The Chalmers Car and the Chalmers 
proposition is very attractive this year. 
Especially attractive to ambitious dealers. 
Dealers who want to grow. 

Attractive because Chalmers is a big 
and strong organization; building 30,000 
cars for next season; aiming at even big- 
ger things. 

Attractive because the Chalmers is a 
popular car at a popular price. 
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Attractive because the Chalmers can be 
sold possibly to the greatest advantage in 
the rural sections. 

Attractive because Chalmers this year 
offers a complete line of closed cars. A 
line including all the popular models. 



Five-passenger Touring 
Seven " 

Two Roadster 



Present Prices 

$1090 Seven-passenger Sedan - $1850 

1350 Seven Limousine - 2550 

1070 Seven " Town Car - 2550 

(All prices f.o.b. Detroit) 
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ARE YOU GETTING AXLES 

-OR PROMISES 





THE AMERICAN BALL-BEARING CO. 



Licensed Under the Kardo Company Patents 



PIONEER AXLE BUILDERS OF AMERICA 

CLEVELAND 



OHIO 




jtfmencan 




!||||||||IIO':Si|lilll!!lili!|i|liiiii' 



Wife 
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Mechanical Accuracy 

Six separate and distinct operations are performed 
by the huge automatic machines used in the 
" ELISCO ' process of tube manufacture. 

Each one of these operations is gauged to a degree 
of mechanical accuracy that is wholly impossible 
where dependence is placed upon hand labor. 

Li 

Light Gauge, Cold Rolled 

STEEL TUBING 

With our recently enlarged facilities we are still 
able to make reasonably prompt delivery of 18 
and 20 gauge tubing in most sizes from 3 8 -inch to 
2-inch outside diameter. 

Let us submit samples and quote prices. 

The Elyria Iron & Steel Co. 

East 131st Street - - Cleveland, Ohio 



Chicago Office 
1243 Peoples Gas Bldg. 



Atlanta, Georgia Office 
Candler Bldg. 



Detroit Office 
1934 Dime Bank Bldg. 
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DIXIE CENTURY 
MAGNETO 



TfiePlug with the 

GreenJacket 



,X7 



^uiiJvP 



Lighting and Starting 
Systems 



AMMETER 



Conscientious manufacture and comprehensive service 
are prevailing characteristics of the Giant line of 

SPLITDORF DEVICES. 

// you've the motor we've the RIGHT Ignition for it 

SPLITDORF ELECTRICAL COMPANY 

NEWARK, NEW .JERSEY 
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For Sensible Letters 

Next week there will be published, 
here, the full terms and conditions on 
which this sum may be won — perhaps 
a large slice of it by you. Only this 
much now: these letters will be sub- 
mitted to A. A. A. officials. 



(0\'ER) 



( Continued from preceding page) 



Of course qp saves gas. 

Everything does that nowadays. 

But qp does. And then it saves 
power, tires, time, tempers and 
— sometimes — life. 

It is nothing to patch on. It fits 
in — gets right down to the vitals 
of your car, reversing a hoary 
oversight of motor engineering. 

Next week you'll know — if you 
don't know now. 

Next week flD will be explained 
adequately — nere. 

Next week all gasoleers will know 
how qp makes a car or truck or 
tractor do what it ought to do. 

Next week the Story of qp — the 
greatest advance in the applica- 
tion of power, since the gas 
engine was invented — will be 
public property. 

If you can't wait a week, ask your 
neighbor. Perhaps he knows. 



But— if you want advance information — 
address Box N-7, Automobile, New York 
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When 
Super-Power 
Counts 



Deep snow — badly drifted — heavy going — 
one of the times when you ask your motor to 
give you a little better than its ordinary best. 
You'll be mighty glad at such times if you 
have an 





That flashing, burning hot EUemann spark gives 
you a full explosion every time. You can count on it 
absolutely, even though the mixture be very rich or 
very lean, whether the motor is racing or barely turn- 
ing over. 

The best motor is better if you give it the Eisemann 
kind of ignition. The great ignition experts know 
this is true. That is why 1 08 manufacturers of 
Pleasure Cars, Trucks, Tractors, etc., have adopted 
Eisemann Magnetos as standard equipment. 

THE EISEMANN MAGNETO CO- 

Sales and General Offices: 
32-33rd St., Brooklyn, N. Y. 

Detroit, Mich.. 802 Woodward Ave 
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No Valve Trouble for Resta 

Among the many parts and accessories that are claiming credit for Resta's victories, 
you as an expert know that the valve stood the most terrific gruelling of all. 

The valves for Resta's Peugeot have been made by The Steel Products Co., for two years 
past. 

Valves gave more trouble to 1916 speedway racers than any other part, yet Resta says 
"your valves in perfect condition," "they are truly remarkable," "the best valves I ever 
used." 

VALVES 



Tungsten Steel 
Nickel Steel 



E. W. P. Alloy 
Cast Iron Head 



II 



The buyers of your car will probably never need a valve to stand the 
hundred mile an hour pace, but no matter what they demand, we can 
make a valve that will do the work and show the same absolute depend- 
ability that Resta's did. 

We have manufactured valves of every kind for automobile service. 
Consult our engineers on your valve problem. 




©The Steel P I 
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31 Extra Features - LitlL* $1460 SVli 7 ^^^? 4 " h " p " 

100% Over-Strength UmuUB^ $! 150 f^^^ h - p - 

24% Added Luxury jMlMS^SIXES Both Prices f. n. b. Racine 

24% Extra Luxury 



In the Mitchell this season we 
show another result of Bate efficiency 
methods. 

All Mitchell bodies, open and en- 
closed, will be built in our new body 
plant. This will save us on bodies 
some 15 per cent. Out of that saving 
we add 24 per cent to the cost of our 
finish, upholstery and trimming. 

An Exquisite Car 

We have built enormous ovens, 
holding many Mitchell bodies. There 
our finish coats will be fixed by heat. 
This makes the Mitchell finish deep, 
lustrous and enduring. It should 
hold its gloss for years. 

We have added 50 per cent to the 
cost of our leather. Also 50 per cent 
to the cost of our cushion springs to 
give you better upholstery. A hun- 
dred other details now show the 
final touch. 

You will consider the Mitchell this 
year, we think, the handsomest car 
you see. 

100% Over-Strength 

This year we announce in the 
Mitchell double - strength in every 



vital part. All important parts are 
oversize. Over 440 parts are made 
of toughened steel. All parts which 
get a major strain are built of 
Chrome- Vanadium. 

One result of this over-strength is 
the Bate cantilever springs. These 
have been used for two years now, 
on thousands of Mitchell cars. Yet 
not one leaf of one spring ever has 
broken. 



TWO SIZES 

Mitchell-? roomy, 7-passenger } 

Six, with 127- inch = 

wheelbase. A high-speed, econom- f 

ical 48 -horsepower motor. Dis- | 

appearing extra seats and 31 extra f 

features included. 1 
Price, S1460 f. o. b. Racine 

Mitchell Junior- 8 s-gawen- I 

ger Six on | 

similar lines with 120-inch wheel- | 

base. A 40 - horsepower motor — f 

% - inch smaller bore than larger I 

Mitchell. I 
Price, SI ISO f. o. b. Racine 

Also all styles of enclosed and 1 
convertible bodies. Also 

demountable tops. I 

IIIHillMIIIIIIHtMlliMlllllllillilll I MKMIIMItltlMIIIIIII MIMMIIIMIIIIMIIIIIIS 



31 Extra Features 

This year's Mitchells have 31 
extra features. Most of these all 
other cars omit. All are paid for 
by our factory savings. With our 
over-strength and added luxury they 
give to the Mitchell 20 per cent 
extra value over any other car in 
this class. j. 

Dominant Advertising 

This year we shall spend $1,000, j 
000 to advertise the Mitchell advar.'j 
tages. In magazines, weeklies, fartjjt 
papers and newspapers the Mitchdty 
will be among the two or three 
largest-advertised cars in America.^ 

So all the results of Mitchell 
efficiency will be known to every 
possible buyer. To meet the de- 
mand we are going to build 25,000 
cars. To appeal to a larger number 
of buyers we shall build the car in 
two sizes. 

No other car in this class offers 
dealers an equal opportunity. 

MITCHELL MOTORS COMPANY, Inq. 
Racine, Wis., U. S. A. 
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mericas Oiampion 



THE ambition of every maker 
is to have his plu&s selected 
as standard equipment on 
the test makes of cars. 

All have an equal chance to win 
this honor. The manufacturers of 
these "Cars of Quality" only 
make their choice after exhaustive 
tests, based on actual performance. 
"A survival of the fittest" 

AC plu&s are regular equipment 
on the cars listed in the opposite 
panel — 

They met the tests. Don't exper- 
iment. These leading manufac- 
turers have done that for you. 
Follow a safe lead. Use the plu& 
with AC hurnt into the porcelain. 



AC Spark Plufcs are standard 


equipment on the following cars 


after eliminating competition. 


Packard 


Buick 


Pierce- Arrow 


Oakland 


Cadillac 


Oldsmobile 


Marmon 


Jeffery 


Hudson 


Daniels 


Chalmers 


Sandow Truck 


Hupmobile 


Federal 


Chandler 


G. M. C. 


Haynes 


Gramm -Bernstein 


Chevrolet 


Truck 


Dart 


KisselKar 


Cole 


Palmer-Moore 


Reo 


Murray 


Paige 


Bour-Davis 


Peerless 


Premier 


Dodge Brothers 


Knox 


Stearns-Knight 


McLaughlin 


Saxon 


(Canada) 


Stutz -, ^ 


Monroe 


National 


Netco Truck 


Velie 


Moreland Truck 




Pilot 


Apperson 


Crane-Simplex 


Davis 


Singer 


Detroiter 


Stephens 


Paterson 


United Truck 


McFarlan 


Wilcox Trux 


Westcott 


Jordan 


Scripps-Booth 


Liberty 


Lexington-Howard Signal Truck 


Chase Truck 


Republic Truck 


Brockway Truck 


Sterling Truck 



CHAMPION IGNITION CO., Hint, Mich., U. S. A. 
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Because the starting efficiency is much greater than with any 
other system. 

Because the meshing of the gears is absolutely automatic. At 
the time of starting, the Drive gear automatically screws 
along the Drive shaft and meshes with the flywheel 
gear, and then cranks. 

Because the demestnng after starting is absolutely automatic. 

After the engine is started the flywheel gear turns faster 
than the Drive gear and screws the latter back on the 
Drive shaft until it is out of mesh. 

Because cast iron teeth without any chamfer not only make a 
great saving in cost, but are actually superior, being the 
simplest, most efficient and durable construction possible. 
The teeth are cut in the flywheel which is a natural gear 
blank. Stripping of these teeth by accidental starting 
when the engine is running is impossible, because of the 
automatic demeshing action. 

Because back-fires are automatically protected by the shock 
absorbing spring Drive. 

Because there is no over-running clutch to stick or slip. 

Because there is no resistance or two-point switch to burn out. 

Because there are no shifting levers and pedals, with their compli- 
cations. 

Because it is simpler and has fewer parts than any other starting 
system. 

Because it eliminates chains, which stretch, break and get noisy. 
Because it minimizes gear noise in cranking by driving through a 
spring. 

Because it is absolutely silent when the engine is running, being 

absolutely disconnected. 
Because it permits of using a simple, small generator for constant 

running. 

Because it permits of cranking the engino with the most efficient 

of all starters — a separate electric starting motor — and 

also more evenly. 
Because it makes the two-unit type of starting and lighting 

system superior to any other and the most popular of all 
Because it requires the minimum of care and attention during the 

life of car. 

Because it is regularly supplied and used as standard equipment 
with the following starting and lighting systems, on 
over 125 different makes of motor cars: and also on a 
large number of marine and aeroplane motors. 
A-B-C Gray & Davis Robbins At Myers 

Allis-Chalmers John O. Heinze Roth Bros. 
Auto-Lite Kemco 
Delco Leece-Neville 
Detroit North East 

Disco North Western 

Dyneto Remy 



Sotitdorf 
Wagner 
Ward-Leonard 
Westinghouse 



ttilders 





WW 



Mm Agents: 



ECLIPSE MACHINE CO., ELMIRA, N. Y. 

NEW YORK, 67lk and Broadway; DETROIT, Dim* Bank Building; 



The following makes of 
are using the Eclipse-Bend 
Drive as regular equipment: 



Moon 
Murray 
Mutual 
Napoleon 
National 
Nelson 
LeMoon 

Northway 

Nusco 

Oakland 

Ogren 

Oldsmobile 

Overland 

Owen 

Schoeneck 
Paige 
Partin 

Palmer 
Paterson 
Pathfinder 
Peerless 
Pennsy 
Pilliod 
Pilot 
Premier 
Princes* 
Pullman 
Regal 
Remington 
Republic 
Roamer 
Rockhill 



Ross 

Russell 

Saxon 

Scripps- 
Booth 

Service 

S. G. V. 

Singer 

South Bend 

S&S 

Stearns 

States 

Standard 

Stegeman 

Stephens 

Sterling 

Stewart 

Sun 

Thomas 

Touraine 

Trumbull 

Union 

U. S. 

Velie 

Vulcan 

Wealthy- 
Heights 

Westcott 

Willys- 
Knight 

Winton 

Wolverine 



CHICAQO, 1112 Michigan Annua 
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VANADIUM GEARS 

GOOD AS NEW 
AFTER 23,000 MILES 




American Vanadium Company 

New York Pittsburgh London 
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"ON OR OFF IN A MOMENT" 

They are different 
from the ordinary 
chains 



Grip like a mud hook 
Ride like a bare tire 



TRUCK CHAINS 

Small sizes fit tires no 
larger tban 3 In. Set 
of 8 $4.00 

For 3 in. or 5 In. tires. 
Set of 8 6.04) 

For 5 to 7 In. tires. Set 

of 8 S.OO 

Small dual chains for tires, 
smaller than 4 in. Each 
$1.25. Set of 8 IO.OO 

Large dual chains for tires 
larger than 4 in. Each 
J1.50. Set of 8 12.00 



THIS DK.MO\STRATION 
DISPLAY 

set up in a Dealer's window or 
on bis counter sells these chains 
fast. It Is doing this for lots of 
dealers now. Why not you? 
Write for one! 




THEY are used wherever ordinary chains are used. 
BUT, they can be put on in a moment, even though 
mired on a muddy road. 

They give perfect traction. 

Specially built to prevent harming the tire surface, they 
are light, easy to carry, and easy to attach. 

Cheap to buy, smooth-running with no "bump" or drag 
to them, these chains are never any trouble to a motorist, 
and come as a perfect godsend in an emergency. 

They will take you up a slippery hill or pull you out of 
a mud hole. 

They can be attached after ypu are in trouble, frequently 
saving serious inconvenience if not disaster. 

No motorist who has once had occasion to use them ever 
travels without them. They are the "stitch in time" on 
winter roadways. 

Put on without jacking or rolling the wheel, strongly and 
carefully made, these chains last long and serve well. 
No car is completely equipped without them. 

As long as you have a set of Easy on Chains in your 
car you can be sure you will not get stuck for want of 
traction. If they save you from getting stuck even once 
they will be worth more than their cost 

PACKED 8 IN A BAG— 4 FOR BACH WHEEL 
Made In three alien 

Small — Fit 3 or 3%-lnch tire, price 83.00 Per Set 

Medium— Fit 4 or 4 % -Inch tire, price 4.00 Per Set 

I-orgr — Fit 5 or OH -inch tire, price 5.00 Per Set 

Shipped anywhere and if not satisfactory and as 
represented, we will gladly refund purchase price 

Woodworth Manufacturing Corporation 

NIAGARA FALLS, NEW YORK 
Canadian Factory, Niagara Falls, Ontario 
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ATIONAL 
UTO5HOW 



Under Auspices of National Automobile 
Chamber of Commerce, Inc. 



At CHICAGO 

Coliseum 

and 

1st Regiment Armory 

January 27 to February 3 
Passenger Vehicles— Parts 



S. A. MILES, Manager Auditorium Hotel, Chicago 

The Usual Courtesies to Visiting Dealers 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



January 18,1917 THE AUTOMOBILE o7 



mmmmmmmmmmmmmmmmmimr 



CHICAGO 
SHOW ISSUE 



OF 



Automobile 



Out 
January 25 



Last Forms Close 
January 22 



This big issue will be filled from 
cover to cover with a wealth of 
vital engineering and industrial 
information that will make it of 
highest value to a big army of 
readers who have come to look 
upon The Automobile as the 
industry's most authoritative 
spokesman. 

We urge the immediate sending of copy 




» r 239 West 39th St., New York'City 



A — = 
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THROUGH EXPERIMENTING 

A Republic Tire on Every Wheel 

When you see a Republic Tire, you will usually find at least three others, or if there are other 
makes they are old ones. 

After a man tries out a Republic his new tires thereafter will almost invariably be Republics. 
That motorist has sailed thru the stormy sea of doubt and anchored safe in the harbor of decision. 

There's no question in his mind now. When you ask him which are the best tires he will say 
without hesitation, "Republics, of course." 

He may change cars. There are many types and many prices of cars and what is best for 
him today may not be tomorrow. But for him there's only one tire for every car. 
Ask any man who uses Republic Tires. Ask him why he is so positive. 

REPUBLIC TIRES 

and Republic Black-Line Red Inner Tubes are made with a purpose. Back of every Republic 
Tire is an ideal manufacture that has never wavered. 

PRODIUM PROCESS 

rubber that gives Republic Tires their toughness, resiliency, safety and road defiance, and reflects 
the character of Republic methods, is but one of the many exclusive reasons for Republic su- 
premacy. 

One tire sells three more. That's why progressive dealers everywhere are turning to 
Republics. 

THE REPUBLIC RUBBER COMPANY 

YOUNGSTOWN, OHIO 
Branches and Agents in All Principal Cities 

MADE IN THE FAMOUS S T A G G A R D AND PLAIN TREADS 



TRADE MARK RCGISTCRCO 
U. S. PATENT OFFICE 
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See us at the 

Chicago Show 

Coliseum 
Basement 

Space 18- A 



COMFORT, BEAUTY and 
UTILITY 

POVASCO WHEELS give beauty and distinction to any car. 
They provide also comfort and economy. Their basic con- 
struction of Condensite or Bakelite insures permanent dura- 
bility and permits the maintenance of a brilliant fin.sh on the wheel. 
It makes them also indestructible. 

The tilting feature, (forward or back, up or down) makes them 
an accessory that is in the class of a necessity — it takes the cramping 
out of the dr ver s position. And the hand-warm ng feature pro- 
cures comfortable driving all Winter and during the beautiful but 
cool nights of Spring and Fall. 

Povasco Wheels present a wonderful opportunity for a distributor 
who is a merchant. It needs only small capital — every sale carries a 
solid profit. Live men should write for our proposition at once. 
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A Waving Signal 
Compels Attention 

Here's an automatic device that gives you the same protection 
against rear-end collisions that a flagman behind would give 
you, waving a red flag by day or a red lantern at night. It is the 



A simpie little device that is mounted behind your license plate and connected to 
your foot brake lever. EveTy time you put on the brakes — to slow down or turn or 
(top— up flashes the Nafra, a waving red disk by day, a waving red light by night. 
The man behind can't miss it. And you can't forget it — for the Nafra flashes its 
signal when the brake goes on, without thought on your part. The action is positive 
and automatic — the mechanism simple and durable. Any garage can attach it to 
your car, in a short time. 

Put a NAFRA on Your Car— and Be Safe 

Dealers: Get in line to meet the demand for Nafra. The 
market is unlimited. Write for prices and discounts. 

THE NAFRA COMPANY, INC. 

120 BROADWAY, NEW YORK 





The Home of- 

New York, N. Y. 




Leather Cloth of Quality 

Detroit, Mich. 
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A Car ^^Vno6e Performance Lives Up To Its Appearance 

MONROE 

"The Car that Convinces" 



The Monroe car is equipped for maximum service without any extravagance. It 10 conser- 
vatively built. Those essentials which have proved themselves necessary for the highest 
efficiency have all been incorporated in the Monroe car. 

You find a highly developed and refined 4-cylinder cast en bloc, valve-in-head motor, with 
removable cylinder heads. An M & S locking differential is installed in the rear axle, securing 
equal traction when differential action is not necessary. These features are incorporated as 
being significant of the best engineering trends of the day and contributing to the high service 
qualities of the Monroe ear. 

Other features which might be mentioned as putting the Monroe car in a class with the most 
expensive cars are the use of a pressure oiling system and low frame construction, with com- 
pound cantilever springs. The rest of the equipment of the Monroe car is up to this high 
standard, which makes the Monroe, selling at $985, a unique value. 

We know that there is a large market for a car such as the Monroe. The question is to get in 
touch with those dealers who can present the Monroe quality proposition in the right way to 
the thinking class of buyers. 

If you are in a position to do business with a clientele who knows what construction and 
quality means, let us know what you have to offer and we will advise you of our terms and 
discounts. 



rontiac 



MONROE MOTOR COMPANY 



Mich. 
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Will You Accept the 
Decision of the Largest 
Plants in the Industry? 

OAKITE has solved the 
cleaning problem in a major- 
ity of the motor car and acces- 
soried plants. Its general use 
is the result of stringent competitive tests 
on the part of plant officials. Put Oakite 
to a test in your plant — and you will 
adopt it. 

The Universal Cleaner 

Oakite contains no acid, lye, sal soda, caustic, 
grease, fat or oil. It is not an abrasive. 

Oakite emulsifies oils and greases — therefore 
smaller quantity is used as compared with old 
style cleaners. 

Oakite is not chemically dissipated. Very 
small quantity is required for upkeep of clean- 
ing tanks. 

Oakite completely eliminates injury to skin 
or clothing of workmen — hence faster, better 
work. 

Oakite is a "free rinser," and does not leave 
a greasy film on the work after cleaning. 

Oakite will not eat through thin plate, or 
cause enameling to crack if metal is improp- 
erly rinsed after cleaning. 

The cleaning action of Oakite is much quicker 
than caustics — therefore work is greatly ac- 
celerated. 

Oakite does not corrode or attack metallic 
surfaces. 

OAKLEY CHEMICAL CO. 



28 THAMES STREET 



NEW YORK 



Send THIRTY DAY TRIAL OFFER 

f° r Write for details of our offer 

Detailed to send a barrel of OAKITE on 

Information. 30 days trial subject to the terms 

• 'of our Positive Guarantee. 



E 



23 



This is most important during winter months. 
You should know whether the oil you are 
using "flows freely at Zero." All oils do not 
possess this feature — notably the paraffine base 
oils, which thicken up under cold, and often 
cause great damage to the motor. 

The safe way is to ask for SUPREME 
AUTO OIL— it "flows freely at Zero," and 
leaves no carbon, owing to the fact that it is a 
Southern Asphalt-base oil, containing no paraf- 
fine to gum, stick or thicken. 



There is more Power In 
THAT GOOD GULF GASOLINE and 
SUPREME AUTO OIL 



GULF REFINING COMPANY 

Pittsburgh, Pa. 

The largest independent refining company 
in the world 





Automobile 

Starting 
» nd Lighting 



By 

H. P. MANLY 

A Xon-Technical Explana- 
tion of the Construction, Up- 
keep and Principles of Opera- 
tion of the Electrical Equip- 
ment of Automobiles. 

Designed especially for the 
electrical worker, whether expert or novice. Special at- 
tention is given to methods of adjustment, care, testing 
and trouble location, with special reference to the arma- 
ture, brush, charging system, circuit breaker, commu- 
tator, cut-out, dynamo, fields, fuses, lamps, lighting 
switch, regulation, starting and wiring. 

The following chapter headings show the scope of 
the work : I — Electric Lighting and Engine Starting 
Equipment. II — Lighting Dynamos and Starting 
Motors. Ill — Storage Batteries. IV — Lamps and Wir- 
ing. V — Control Parts. VI — Dynamo and Motor 
Drives. VII — Current Measuring and Indicating De- 
vices. VIII — Starting and Lighting Troubles. 

302 pages. 128 illustrations. Pocket size. Leather, 
gold stamping, red edges. Posjfoaid, $1.50. 
Cloth, ink stamping, postp-"^ $1. 

FREDERICK J. URAKE & CO. 

1005 Michigan Ave., Chicago 
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The Proof of Quality 



There is more "United" Chrome 
Vanadium steel used by the auto- 
mobile industry than all other makes 
of this steel combined. 

To anyone who is using "United" 
steel, the reason is quite evident. 

If you buy Chrome Vanadium 
steel at all, you should buy "United." 



United Alloy Steel Corporation 

Successors to 

The United Steel Company 
CANTON, OHIO 




Universal Angle Plate 

Displace your inaccurate aud makeshift rigs with the UNI- 
VERSAL ANGLE PLATE. This heautlflll and efficient tool 
U particularly adapted to Jig and fixture work, and will tip 
found Indispensable In the tool room. Has a motion through 
360° horizontally, and 90° vertically. Can he adjusted 
quickly to any angle without disturbing work bolted on 
plate. Accurate graduations with vernier attachment permit 
of especially careful work. Rigid and Well Built. 

nimonnionf and rricCB 

4 x 6 * r.n.on 

6 X 8 75.00 

8 X 10 100.00 

bllltles of application for exceptional 
iners. >.filllng Machines. Bhapers, Drill 



I" 



Has unlimited 
work on Lathes, P 
Presses and Grinder: 



Boston Scale and Machine Company 




Boston, Mass., U. S. A. 




A Serious Matter 
to Buy 

Rubberized Fabrics 

Every buyer t has to meet the 
same problem every year. He 
is between two fires. He must 
keep up the appearance of his 
top and curtains, and at the 
same time keep his cost down 
to the very lowest standard. 

It is then that 

BULL DOG QUALITY 

in Rubberized Fabrics 
solves the problem 

BULL DOG QUALITY is 
absolutely waterproof, and 
every yard manufactured is in- 
spected most carefully, and 
carries a guarantee that is 
backed by ample responsibility. 
Is it any wonder that BULL 
DOG QUALITY in rubber- 
ized fabrics is used today on so 
many of the better cars manu- 
factured ? 

Send for samples and prices, or 
write us your particular re- 
quirement. 

L. J. MUTTY COMPANY 

BOSTON, MASS. 
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BALL BEARINGS 
STEEL BALLS 
AUTOMOBILE SPECIALTIES 

Foreign Representation 



An officer of this company sails for 
Europe on or about February fifteenth. 

Manufacturers desiring representation are 
requested to communicate with us imme- 
diately. 



C & C SALES CORPORATION 

1765 Broadway 

NEW YORK 



Lights, Spark, Starter — Dead! 



Sooner or later they will fall you— probably at the 
— If you run your electrical equipment by 
.Put a 





MODEL 3S4 AMMETER 

Your Dashboard or Cowl 

It la a reliable meana of determining; the 
proper rate of charge or discbarge of 
your battery for various speeds. It en- 
ables you to determine that the generator 
is working and that the storage battery 
la receiving Its proper charge. Write uj. 

Weston Electrical Instrument Co. 
8 Weston Ave.. Newark. N. J. 

Brancltii in the Larger Citict 



22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 

Literature Mailed on Rmqaett 

MERCER AUTOMOBILE CO. 

400 Whitehead Road Trenton, N. J. 



DYKE'S MOTOR MANUAL'2™ 

A Simplified, Detailed, IUuetraUdTrsw- 
tie* on MOTORCYCLES, MARINE and 
STATIONARY ENGINES 

Automobile Repairmen and Owners 
are quite frequently called upon to 
diagnose or repair troubles on mo- 
torcycles, marine or stationary en- 
gines — are you posted? The DYKE 
Motor Manual will teach you — it Is 
also valuable as a reference. 
DYKE'S Motor Manual is simplified 
in Mr. Dyke's usual manner and 
minutely detailed in Illustrations — 
in fact the illustrations almost tell 
the meaning without use of the 
text. 

If you want to know about all types 
of gasoline, kerosene and oil en- 
gines and be fully posted — you need 
this book. 

BRIEF TABLE OF CONTENTS 
of Motor Manual. 

(1) — MOTORCYCLES— Types, driv- 
ing, engines, firing order, valve tim- 
ing, electric lighting and starting, 
magnetos, troubles, remedies — In 
fact everything you want to know 
—fully illustrated (fully treated). 

(2) — LIGHT CAR8 — Types, specifications, etc. 

(3) — MARINE ENGINES AND MOTOR BOATS— Every sub- 
ject you can think of, from construction of the hull to ex- 
planation of all types of engines; gasoline, kerosene, oil — 
repairing — rules of navigation — meaning of marine terms, etc. 
(fully treated). 

(4) — STATIONARY ENGINES — Gasoline, kerosene, oil; con- 
struction, operation, care; Diesel, gas producers, railroad 
motor cars. 

(8)— AERO ENGINES. AIR CRAFTS, STEAM ENGINES (for 
automobiles); these subjects are only briefly treated, but the 
principle Is clearly explained. (A submarine is also ex- 
plained.) 

(6)— DIGEST OF TROUBLES, REPAIRING— Covering trou- 
bles, remedies and repairs of motorcycle, marine and station- 
ary engines. 

Address Book Dept. 
THE CLASS JOURNAL CO, 239 West 39th Street, New York Ot 




224 Pares (6x9) 
Ore* 500 Illustrations 

Price $2.00 



"The Motoring Authority of America" 

PUBLISHED WEEKLY AT CHICAGO 

Yearly Subscription Price — 52 issue* — $3.00 

The most popular weekly motoring magazine— devoted to the 
Interests of the motor car owner and containing news of 
general Interest alike to the dealer and the manufacturer. 

If you are Interested In new car and accessory descriptions, 
racing reports, touring data, and questions and answers that 
appeal to the motorist, subscribe to: 



MOTOR 

MALLERS BUILDING 



AGE 

CHICAGO, ILLINOIS 



Passenger 
and 

Commercial 

Car 
Motors 




4-Cy Under— 4-CycIe 



Beaver Motors 

Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today far BEAVER 
ttfcifioatione before decid- 
ing od the motor to nse, 

BEAVER MFG. CO. 

1st ft Ok lahoma Ave., Milwaukoe.WU. 
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t is mg Standby 



"I passed np common greases a long time ago. Ilaven't had a noisy, gritty 
tear aipce. NO.N-FLUID OIL'S my choice— now. 

"B'lleve me, those gears and bearings work quiet, contented and happy like, 
these days. Don't even hear 'em murmur.*' 



Gets between tbe metal parts and keep* them ALWAYS apart. Never lets 
up lubricating because, unlike grease, It doesn't freeze. Neither does it melt ' 
tad escape from where needed. With NON-FLUID OIL, gears and bearings 
ire always being lubricated. 

Ask yonr dealer for "K-00 Special" grade for gears- "KOOO" 
grade for bearings. 

Write for free booklet "Lubrication of the Motor Car." 

New York & New Jersey Lubricant Co., 165 Broadway, N. Y. City 



COUNTERBALANCED 

PARK 

CRANK 
SHAFTS 



Paten 

Applied For 




Less Gasolene 
More horsepower 

Every bit of the mixture 
is instantly ignited by the 
intense spark from the 

HIGHTENSION 

SIMMS 

MAGNETOS 

Besides you get the same spark at low 
speeds as at high. It's on account of 
the patented unique pole shoes. 
Couldn't you use the extra flexibility 
and power you would 
obtain ? 

Write for literature. 

1HESIMMS MAGNETO CO. 




273 No. Arlington Ave. 
I East Orange, N.'J. 




The 

PARK 

DROP 
FORGE 
CO. 

CLEVELAND, OHIO 




Use the facilities of this perfectly equipped plant for 
the production of small sheet metal stampings of any 
design, also 

BRASS CASTINGS 

In the Rough, Polished or Nickel Plate 

including Hub Caps, Radiator Filler Necks with Caps, 
Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

Is prepared for the prompt production of quantity orders of 
rough or highly finished wood-worts assemblies of medium slse 
for motor car construction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running boards, etc. 
We work from Bine Prints and Specifications, but prefer, 
when possible, to also have samples for the purpose of securing 
positive accuracy In weight, measurements and design. 
Write us at once for further information regarding tbe pro- 
duction of your requirements. 



ThePfau 
Mfg. Co. 




Cincinnati 
Ohio 



230 Mentor St. 
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E.&J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect Ready 
to attach. 

Edmund* & Jones Corporation 
Detroit, Michigan 



Regal-4-lkirly.lvo 

THE BIGGEST CAR IN THE LIGHT 
WEIGHT CLASS 

$745 

S3 Hot —power, genuine cantilever eprlnge. Big Body, 
Wide, Deep Seat: POWER and ENDURANCE. 

Catalogue on noatt 

REGAL MOTOR CAR COMPANY 

DETROIT, MICHIGAN 



New Process 

DIFFERENTIALS and 
ACCURATELY CUT 
METAL GEARS 




a® 



SYRACUSE, N. Y. 



BROWJST>^1jTPE 




SYRA.C-USE • INT ■ Y- 



r>iF^Ei^jE3jsrTi!AzjS 
BROWN — L I PB 
CHAFIN — CO. 



The Bearings Company of America 

LANCASTER, PA. 
Sales Department : Western Office: 

604 Ford Building 
Detroit, Midi. 




RADIAL RETAINERS COMPLETE THBUST BEARING 

i Manufacturers of Star Radial Ball Retaln- 
1 MADE IN AMERICA! era, Star Ball Thru.t Retainer., Star 





Pitt«field"Micatite"SparkPlog 

wears the Blue Ribbon in 
the Combination Plug class. 
It does not leak compres- 
sion. Electrodes practically 
carbon proof. Composition 
top heat-proof, cold-proof, water- 
proof, gas-tight, difficult to break and 
never works loose. Meteor Sparking 
Wires. Easily cleaned by removal of 
check nut. 

PITTSFIELD SPARK COIL CO. 

PITTSFIELD, MASS. 




More than a "trade paper" — an Institution of service for 
the merchandise and maintenance departments of the oar 
and accessory Industry. Builds sales — Improves service — in- 
creases profits. 

Published weekly, J2.09 per year— Canada and foreign $4.00. 
Subscriptions solicited only from men In the trade. Send 
subscriptions to 

MOTOR WORLD 
239 West 39th Street New York City 



Audit Bureau of Circulations 

~ /- ■ .- ' 

JGm, - / " >,'■-, 
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SUNDERMAN $ 

Vacuum Carburetor 

Savea 30 to 50% on your Gasoline BUI P.O.B. 

Dl m\im |1 

Starts Easily In Cold Weather 

Cotabinw Power, Quick Pick-up, Put Getaway, FleiibiHty, Safety from 
Backfire and Oeeratbf Economy with a Remarkably Low Price, for an; 
car a* to 45 H. P. A Wander on Ford*. 

DEALERS — Fin* Territory Still Open — AGENTS 

SUNDERMAN CORPORATION 

5 Chambers St. Nowbnrfh, N. Y. 

Wutem Sai« Offk. ; Datrait, M Ktmsi Bldg. 



LIBERTY SIX 
$1095 

The Liberty is selling all over the 
country on positive proof of its 
superiority. 

It your territory is not cloned address: 

THE LIBERTY MOTOR CAR CO. 

DETROIT 






American Made for American Trade 

QUALITY ri R3T — 

THE NEW DEPARTURE MFQ, OO. 




Electric Auto -Lite 

Starting — Lighting — Ig nition 

Electric Auto-Lite equipment for auto- 
mobiles is as famous for the service that 
backs it as for the reliability and economy 
of its operation. 

ELECTRIC AUTO-LITE COMPANY 
Home Office and Factory: Toledo, Ohio 

New York Detroit Kansas City San Francisco 




BltAE.VUHH 
"Bnll-Dogr" 
Ifon-Skld 



You don't just expect 
good service from 

BRAENDER 

TIRES & TUBES 
— you get it 

Write for particulars abont BRAENDER "Boll- 
Dog" Non-Skid — THE FASTEST, SAFEST. 
SMOOTHEST RIDING TIRE MADE. 

Braender Rubber & Tire Co. 

Factory: Rutherford, N. J. 
BRAXCHE8 
260 West 54t* St., AW York, N. T. 
679 So. Broad fit., Philadelphia, Pa. 
13SO-.14 So. HiBhiaan Ave.. Chioaqa. ltt. Tr.rts Mark 




The Big Stick 

That Brin&s Down 
Gasoline Expense 




Up goes the price of gisnlinel 
Maximum mileage is the big 
problem of the dayl Solv 
it with the New 




Reg. U. S. Pat. Oft 



ord 



Head™ 



Favored by Ford Dealers 
Demanded by Ford Owners 

Stands up out of the cylinder, and is ac- 
cessible with a wrench. Gets down into the 
explosion chamber and fires every charge. 
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HYATT 
QUIET 

The Roller 
Bearing 

for 

Automobiles 



r 
I 

I 




America's Greatest Motor Car Value at $1195 

AU-Year Models at $1635 to $1950 

Send for information B 



I 



KISSEL MOTOR CAR CO. 

Hartford, WU. 



KisselKai^ 

A V EVERY INCH A CAR A V V. 



I 



Cementless Tube Patches 

Easy to put on — and they stay put. 
Reduce your tire trouble and cost generally with 




Little Tab 
P rotjcts 
Muslin — 
Handy to 
Pull Off 



Accessories 



The finest trouble-insurance for the car owner 
The finest trade-insurance for the dealer 
Send for full information. 



FIRESTONE TIRE AND RUBBER CO. 

, Ohio— Branches and Dealer! Everywhere 



THE GIFT SUPREME— A 
Columbia Grafonola 

THE gift your family will be happiest to 
get, proudest to own and most sure to en- 
joy is "The One Incomparable Musical Instru- 
ment," the one instrument with the true "Tone 
of Life" — a genuine Columbia Grafonola. 
You can find a Columbia model at your dealer's 
between the prices of $15 and $350 that will make 
an ideal and splendid Christmas gift — the most 
in music at the price you wish to pay. 
Call on your Columbia dealer quick. Columbia 
and reserve the instrument you want Grafonola 
today. . Price $150 





Without Batteries 

a Model T or TK 



MAGNETO 



will start any automobile or truck 
motor — on frst lift of crank. Oper- 
ates on inductor principle. Oil, 
dirt and oil-proof construction. Operates any number of 
Write for catalog and full information. 



Remember a 
K-W Magneto 
Tires Any 
Kind of Fuel 




IGNITION 0> 

ClfVEUMD.OHIO.USA 



Atwater 
Kent @ 

j J v «.j • For Your Car 

I OT1 111 OH Atwater KentM&Works 
A 5 A1,XVXV,XB ' Philadelphia.US.A. 



SIHI1J13®®S3 

MAKERS OF SPRINGS 
SfJiSHES EOR OVER 
FIFTY YEARS 83B 
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lires 



30x3 -Non-Skid $12.05 

30x3^ Non-Skid 1560 

32x3 J/j Non-Skid 17-95 

33x4 Non-Skid 25.65 

34x4 Non-Skid 26.20 

36x4'/$ Non-Skid 3605 

National Rubber Co., Pottstown, Pa. 



Add to Garage Profits by Oxy-Acetylene Welding 

Savings made please your patrons and pay good substantial profits 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 

adds to the efficiency and usefulness of 
any good welding equipment. WV furnish 
thoroughly high grade welding apparatus 
for $00. oo (Canada, $75.00). The average 
u«*?r will uNo need gas cylinders at an 
additional cost, and about $10.00 worth 
of welding supplies. Truck aud ipecUl 
equipment for cutting operations at ex- 
tra cost. 

Send for details of Prest-O-Lite Service for 
Oxy-Acetylene Welding. 

THE PREST-O-LITE CO., Inc. 

The World's Laracat Makers of Dissolved 
Acetylene 

I Speedway Canadian Office and Factory 

"n, Ind. Merritton, Ontario 




ZfAe TTfa/'estfc Car 

A car combining highly developed mechanical feature* with inch 
beauty of desien and completeness in detail as to make it significant 
in any assemblage of cars. 

We wish to get in touch with a limited number of dealers. Dealers 
who can take advantage of the unique selling features of the 
Majestic car. The highly finished, completely equipped car is one 
of the significant selling ideas of the new era in motor car con- 
struction marked by the 1917 Show. No other car offers so elegant 
an equipment as the Majestic which sells complete with an 
unexcelled eight cylinder motor for $1650. 

7Jh* °7fa/estio °7fotor Company ' 
\f790 S3 road way 7/tu> tyorA City 



MACNET< 

C M I TIO 

is reliable— every championship race of 

1916 was a Bosch Magneto Victory — every one. 
You can have that same reliability of ignition 
by simply insisting on Bosch. 

Be Satisfied Specify Bosch 

BOSCH MAGNETO CO. 220 W. 46th St., New York 



(Base 

nREDNAlfr 

V Mninr * 



Motor 
Topping 



"Chase" Leatherwove, 
Mohair Velvet Uphol- 
stery, Plush Motor 
Robes, Wool Robes, 
Steamer Rugs, Wexford 
Motor Cloths for Tops 
and Slip Covers, Rubber 
Cloths for Tops and 
Curtains, Felt and Rub- 
ber Radiator Covers. 



•L'C-CHASE & CO- 
boston 

new york detroit chicago 



M Complete Line of M 

GREASE CUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE BOLTS 

HUB CAPS 
METAL STAMPINGS 

IN LARGE QUANTITIES 
"Sterling" Manufactured by "Acorn" 

THE WINK LEY CO. , Detroit, Mich. 

Canadian Factory: CANADIAN WINKLE Y CO., LTD., Windsor, Ont. 
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AXL»B8 wheels 

PROPBLLBK8 



I 



alisburu Wheel 

# Axle Co. Inc. £jf 
JAMESTOWN, NY. V-^ 



The Parish & Bingham Co. 

Cleveland, Ohio 

The Standard Of Quality & Service 

Automobile Frames 
And Large Steel Stampings 

Our Engineering Force At Your Disposal 



UNNECESSARY TROUBLE AND DANGER 

All the Inconvenience yoi 
§uffer because of weath- 
er-obstructed windshields, 
all the accidents you 
barely escape, on that 
account, are unnecessary. 
Install a Universal 
Windshield Cleaner your- 
self. It will enable 
you to clear your vision 
toith one stroke of the 
hand. The 

UNIVERSAL WIND- 
SHIELD CLEANER 
will keep jour vision 
clear. It Is simple and 
effective and easily at- 
tached. It will fit any 
folding windshield. In- 
troductory price until 
Feb. 1st, $1.60 postpaid. 

Jobber* and Dealers, get ow Discounts 

JOHN W. JEPSON, 15 Peach Street, BUFFALO, N. Y 




or 




LIGHTER 



Rockwood 
Friction Transmission 

Is much lighter than the gear type, which, of course, 
is desirable. Today all car designers are striving to 
reduce weight 
Fibre Friction— Filler Repairs 

We fnrnlah friction fillers for 
all friction trantmieeion Ctrl. 
When writing, give the name of 
the car, the model, and if possible, 
the approximate Inside and out 
diameter with the face of the fibre 
ring. 



Send Far Our Free Book 

"Friction TrantmUtion." 
It contain* valuable data 
and formulae for the en- 
gineer, designer or manu- 
facturer. Mention occur 
tion and firm 
token writ inc. 



The Rockwood Mfg. Co. J^'ESS^Xr*. 




THE 

NATIONAL 
GUARD 

FOR MOTOR CARS 

EDWARD V. HARTFORD, Inc., ^TSfrTj. 



ja 



stV^X^ Electric 
^^^%wwM^r" Starting 
^ jL3 and Lighting 

& Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

Booklet on Special Ford Equipment 

DYNETO ELECTRIC CO., Syracuse, N. Y. 
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MEYERCORD 

Decalcoraania Transfer Nun* Plata* 

— will not tarnish, blacken, to 
rattle or fall off. Unaffected by 
wear, tear, oil, water or grease. 
Simple to apply, decorative and per- 
manent. 

In uae by leading automobile and ac- 
cessory manufacturers, in place of 
brass name plates. 

It will pay you to write today for full 
particulars. Let us show you bow to 
solve your name plate problem at a 
decided profit to yourself. Send far 
the information now. There's no coat. 

We make, agency migm 
for manufacturers too 

THE MEYERCORD COMPANY. Inc. 
1107-1112 Chamber af Cnnra Bide, 
Chicago 
Branches in all urge cities 



Use Headlights That 
Identify Your Car 

Distinctive types of elec- 
tric headlights for all cars. 
Lights tha identify your 
car. Built by the largest 
manufacturer of automobile 
lamps. 

The John W. Brown Mfg. Co. 

Columbus, Ohio 

Detroit Office: Salt* 411, Union Trust 
Building 




" No attention needed ; accurate 
all the time." 



>?l~i~ll~lffilmilwl)TnllMia 



|lllll||lilhiiHiii|iiiin|ii|iiii 

liili RU (Ere H ©T© RS' 1 

mull mii | lih ill lIliniilllliiiiillliiiHiiillllllllllllliiiiiilllliliilli " 



represent the utmoxt In design. In materials, 
In construction. Efficient operation, freedom 
from trouble and long life are characteristic 
of "The Elceptloual Motor." Write for 
catalog L. 

WAUKESHA MOTOR CO. 
220 Factory <>,'., Wnnkeahn, Win. 



m 



WARD LEONARD 
ELECTRIC CO. 

MT. VERNON, N. Y., U. S. A. 



8 



26 YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 

FOR 

LIGHTING 

AND 

STARTING 
SYSTEMS 




J-M. Non-Stir: 
Brake. 

IT 

WEARS 

ITS 

SAFE 
V 



$ 



CAssC© 

— ENGINE DRIVEN 

Tire pump 

* COMPLETE 



10 



WITH ALL FITTINGS 

Manufacturers 
WEST SIDE FOUNDRY CO. 
Troy, Now York 
Sales Managers 

EDWARD A. CASSIDT CO., he, 30 L 42d St, New Tork City 



no 




The subject of an Ultimate Drive is one you can 
ufFord to decide only after knowing; all the facts. 
The advantages of the internal gear drive principle 
are quickly and simply explained in our booklet, 
"Twelve Talks to Engineors," which we will gladly 
send you free. 

Write for it today. 
CLARK EQUIPMENT CO., Buchanan, Mich. 
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Parts and Repairs 
To All Owners of 

MAXWELL-BRISCOE 
MAXWELL 6/50 
MAXWELL 4/35 

The Maxwell Company 
has transferred to the 
Standard Motor Parts 
Company the entire Serv- 
ice Department on all of 
the models above listed, 
and all orders for repair 
parts should be placed 
direct with the Standard 
Motor Parts Company, 
Newcastle, Indiana. 

Better service will be given 
these owners than ever be- 
fore, and many reductions 
in repair parts prices have 
been effected. 

Address all orders and in- 
quiries direct to the 

Standard Motor Parts Company 

Newcastle, Indiana 

AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN LOZIER 

MORA R.C.H. DRAGON 

We maintain a complete stock of parts 
for the above cars 



Big Bargains in 

Auto Parts 

We have in stock, ready to meet 
your wants, Pistons, Axles, Cylinders, 
Magnetos, Motors, Lamps and every- 
thing in the auto line at 

One-Half the 
Manufacturer's Price 

We sell only parts that are serviceable 
and if our parts are unsatisfactory, we 
will cheerfully refund your money. 

Our list of satisfied customers is 
rapidly growing larger _ and this is the 
result of our better service methods. We 
can fill your order and ship to you in less 
than four hours. 

FREE ° ur Price L!st W 'U be mailed 
to you on request 

Auto Salvage Co. 

3 East 17th St., Kansas City, Mo. 

Largest Auto Part Dealers in the Country 



All Repair Parts 

For All Cars— 50% to 75% Off 



Philadelphia Machine Works 

87 Laurel Street Philadelphia, Pa. 



Cadillac. 1900 to 1913 
Chalmers— P. K. H. 86 
40 

Studebaker — Garford 
B.M.F. — Flanders 
Dorrta, 1906 to '09 
Peerless, 1906 to '1.'! 
Stoddard Dajton 
Regal — Stevens Duryea 
Midland-Wayne-Wclch 
Henderson — Speedwell 
Sterna, 30 to 60 
Kissel 6 — Matheson 
Ampler, all models 
Pope Toledo 
Pope Hartford 
Oakland-Seldnn 
Interstate — Jackson 
Reo, 1908 to "13 
Ollde-Warren-Holladay 
Locomobile — Knox 



Bulck. 10-17-27-31 
Moon 80-40-45 
Maxwell, all models to 
IS 

Packard, 1905 to 1911 
Pierce- Arrow, '07 to '09 
Ohio — Hudson, 20 to 3a 
Berdoll-Staver 
Krlt 20 — Atlaa 
Mitchell, 1008 to '13 
Thomas, all models 
Great Western— RCH 
Oldainobile Special Ltd. 
Autocrat Defender 
American Undorslung 

30 to 50 — Welch 
Marmon — Carter Car 
Overland 38-40-41-42-4.1- 

40-51-52-54-5.-.-56-M- 

H0-69-71 



Parts for all cars above and many others. 
Write us your wants or send old parts. 

COMPLETE MOTORS — Best makes, tested and 
in good running condition *35 to $175. HEAR- 
INGS, including Timken, Hess-Brlght, Hyatt-Boiler, 
etc.. 50c to S7.00. CARBURETORS — All makea 
S3 to $9. MAGNETOS— Bosch, Eiseman, Snllt- 
dorf. Remy. etc., *10 to $32.50. GOOD AUTO 
WHEELS— All kinds from standard cars $2 to Si. 
AUTO SPRINGS— $2 to $5. 

GUARANTEE— Every part we ship ia carefully 
examined or tested, and nothing but the very best 
is shipped oat. 

MAXWELL BROS. AUTO SALVAGE CO. 
3921-33 Olive Street St. Louie, Mo. 

Please mention The Automobile when writing t 



ORPHAN CARS 

FOR WHICH PURITAN MACHINE 
CO. SUPPLIES PARTS 

Acme, Austin, ABBOTT, Areocar, Alpena, America* 
Cnderslung, Alco. Argo, Atlaa, Barnes, Benham. 
Bergdoll, Brush, California, Carnation, Clnco, Con- 
tinental. Carhart, OABTERCAB, Carthage. Cen- 
tury, Clark, Colby, Courier, Crescent, Cricket, Crow, 
Croxton-Keeton. Cutting, Dart, Dragon, Dajton, D* 
Luxe, De Tamble, Demot. Durocar, Elmore, Ewing, 
Ereritt, F. A. L. Oar, Grabowaky. Gramm, Grout, 
Garford, Havers, HENDERSON, Herreanoff, Halll- 
day, Henry, Haaard, Keeton, KBIT, Kline, Loaier 
(old models) , Lion, Little, Lex on, Marathon, Marlon, 
Marquette. Maxwell (old model), MICHIGAN, Mid- 
land, Miller, Maaon, Mclntyre, Monarch, Nyberg, 
Northern, Northwestern, Ohio, Oliver, Omaha, Owen, 
Packers. Palmer-Singer, Peon-Thrifty, Poaa, Parry. 
Pongs -Finch, Paige (3 eyl.J, Pern. Pennsylvania. 
Queen, B. C. H.. Banler, Randolph, Rapid, Heed. 
Reliable Dayton, Reliance, Rider-Lewis, Royal Tour- 
lat, Scrlppa-Booth Cycle, Selden (pleeeore). South- 
ern, SPEEDWELL, Standard, Staver, Stoddard Day- 
ton, Suburban. Thomaa-Detrolt, Tan Dyke, Warren- 
Detroit. Wahl, Whiting, Wayne, Welch-Detroit. 
WelchPontlac. 

We've over 2,000 000 service parts and accessories. 
Write for the Puritan Bargain Bulletin. 

PURITAN MACHINE CO. 

All Parte for All Care. 
408 Lafayette Blvd. Detroit, Mich. 



WATCH OUT 

for our coming Announcements 
in these columns, on PARTS 
OF ALL KINDS — ALL 
NEW — no second hand or 
junk, at prices that will set 
you thinking. Every part 
sold is backed by the "GOREY 
GUARANTEE." 

For further particulars, ad- 
dress 

JOS. C. GOREY & CO. 

354 West 50th St New York, N. Y. 

Phone 9489 Columbus 



Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — complete 
stock always on hand, prompt and 
satisfactory service. 

The Haietfrrd Motor Car Company 

410 MaP Street, Hartford, Conn, 
o Advertiser* 
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It won't pMy you iu nt».c inn« imlsiy 
radiator repaired when yon fan buy 
theae new onea at coat price. 

Abbott -Detroit D.A. 80-40 $36.00 

American 666 15.00 

Buick D 30.50 

Bnlck F 30.50 

Bulck P 1916 30.50 

Buick 36c 36.80 

Chalmers 40 32.00 

Cadillac 1911 33.00 

Cole 40 36.25 

Colby 1912 35.00 

Demot 10.00 

Flanders 28.00 

Halladay 30.50 

Hudson 541, 1914 42.00 

Imperial 6-cyl 43.00 

KrTt 1914 29.00 

Maxwell Mascot 83.00 

Midland 6-cyl. 1913 30.00 

Midland 1912 30.00 

Mitchell, F 32.50 

Michigan 40 85.00 

Overland 69 31.60 

Overland 52 31.50 

Overland 38 31.50 

Overland 40 31.60 

Oakland 10-40 31.50 

Pullman 4-44 29.00 

R. C. H 31.00 

Regal Model S 31.00 

Staver 1912 36.00 

Stodebaker 25 82.50 

Velie 4-cyl. 1915 32.00 

Stoddard -Dayton Savoy 30.00 

Write tor our 1917 Catalog 
AUTO FARTS CO. 
, NO BRANCHES 

741 W. Jackaon Blvd. Chicago, 111. 



The Higher The Fewer 

but whan you offer the right thing at rock- 
bottom prices they come in armies. Below 
are the kind of prices that number our 
customers in the thousands. 

WINDSHIELDS — One and Two Piece. Plain 
Vision, Ventilating and other types to fit practically 
any make of car or track, 38.00 to 113.00. 
WHEELS— Both front and rear, all sixes, from 
{3.00 od. 

TOPS — for any car at bargain prices. Send for 
measurement chart. 

MAGNETOS — Bosch High Tension, DU4 set spsrk, 

g 10.00: variable spark, $35.00; Model D, $20.00; 
06, $40.00; Dual type with coll, $45.00. Else- 
mann High* Tension, 4 cylinder, $25.00; 6 eyllnder, 
$85.00. Mea High Tenalon with colls. 4 cylinder, 
$80.00; 6 cylinder, $85.00. Simma STJ4 High Ten- 
sion, $20.00 ; 8D6 antl-clockwlae, $20.00; Clock- 
wise, $25.00. Splltdorf, many models, 4 cylinder, 
$10.00; 6 cylinder, $15.00. 

GET OUR BARGAIN BULLETIN 
We've bought up over 100 "orphan" car 
companies and have over 2,000,000 parts 
in stock. 

PURITAN MACHINE COMPANY 

All Parts for All Cars. 
408 Lafayette Blvd. Detroit, Mich. 



MOTORS 

E.M.F. SO $50.00 Overland 81 $7.'..00 

Flanders 20 75.00 Regal 80 00.00 

Rambler Mod. 44. 50.00 Everett 30 65.00 

Carter Car 1911 . . 75.00 R. C. H 05.00 

Stoddard-Dayton . 76.00 Klssell 50 HP 75.00 

Orerlsnd 69 75.00 Bnick 17 90.00 

Peerless 40 100.00 Klssell SI* 100.00 

Bergdoll 30, Mod. C, Unit Power Plant 90.00 

Jackson 40, Unit Power Plant 90.00 

Chalmers. Mod. K. Unit Power Plant 100.00 

King 1914, Unit Power Plant 150.00 

Islington 1914. Unit Power Plant 1.-.0.00 

Auburn 1916, Unit Power Plant 175.00 

AD Motor t guaranteed in good shape. 

MAGNETOS 

Bosch D4 17.50 

Bosch DU4 or 0R4 30.00 

Bosch D6 30.00 

Bosch DU6-DR6 35.00 

REPAIRS 

We have them for most any make. 
We save yon 50 to 75 %. 
Money Refunded on Goods Not Satisfactory. 

Auto Wrecking Co. 

We Tear 'Bm Up ant Sell The Piece: 

13th and Oak Kansas City, Mo. 

RIMS— ALL NEW AND OLD TYPES 
and parts for all makes of rims. Get my prices on 
spare rims, locking rims, side rings, for any make 
«f car. Quick service. Free r/im Information. 
Wm. P. Kxtncr 



2125 Michigan Ave. 



/ 



Chicago, 111. 



STOCK, TRANSMISSION 
AND DIFFERENTIAL 



for over TOO MAKES OF CARS 

Obsolete, Orphan and Current models. General line 
of repair parts for old Maxwell can. at old llat price. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get on price 
list, and make a profit on your repair parts 

AUTO GEAR & PARTS CO. 

295 Marietta St., Atlanta, Ca. 
$44 8th Ave., M. T. 14*1 S. Michif an Avaaae, Cfckags, IU. 

A New 128 Page Catalog 

Just off the Press, will be 
sent you free upon request 

BARGAINS IN 

MOTORS 

RADIATORS 

SUPPLIES 

In Fact, Everything for the Automobile 

Write to&a* lor ear OaiaXot 

AUTOMOBILE APPLIANCE CO. 

1438 Michigan Ave., Chicago. 111. 

LAST CALL 

We have a large assortment of 
TOURING BODIES that we 
will close out at very low prices. 
We can fit most any car — prices 
range from $10.00 to $40.00. 
Write for particulars. 

The M & M Company 

Cleveland, Ohio 

AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WE HAVE PARTS FOR MOST ALL STANDARD 
MAKES OF CARS. WRITE US YOUR NEEDS. 
E M F 80 Krlt Regals 1909 to 1914 

Maxwells Q.F.K.GAAA Cadillac 1909 to 1912 
Overland, 88, 42, 53 Mitchell 1907 to 1912 
Packard 1906 to 1909 Flanders 20 Warren 80 
Henry 4 Franklin Cole 80 Hudson 20 

Bulck, 10, 17, 19 A 28 GLIDE 8toddard-Dayton 
Engines, Gears, Bearings, Axles, Crank Shafts, Cyl- 
inders, Transmissions, Hubs, Wheels tor most any 
make of car. We will trad* engines with you. 

AUTO PARTS CO. 
4120 Olive Street St. Louis, Ho. 

No connections with any other Anto Parta Co.'s. 

One Man Mohair Touring Car Top, $25.50 
One Man Mohair Roadster Top, 16.25 

Roof curtains and all parts for tops; special 
prices. 

Radiator Cover. . .11.26 Hood Cover. . .11.25 
Stream line hood and radiator shell to 

fit any Ford $10.50 

Crown Fenders to fit any Ford 12.50 

Commercial an 1 Camp Trailers, Touring car, 
Roadster and Delivery Bodies. 
Send for Catalog. All Goods Guaranteed. 
Quick shipments. Money back if not satisfied. 

ACCESSORY MFG. CO. 



46-8 Kentucky Ave., 



Indianapolis, Ind. 



STODDARD 
DAYTON PARTS 

DAYTON AUTO REPAIR CO. 

355 West 52d Street New York City 



MERCER type MOTOR $9QA 

50 H. P. 4 Cyl. "T" Hd. in Pr. JOU 

Also all component chassis parts. 

Will sell complete or parta. 
Comprised of: Gemmer steer, gear L. H. drive 18" 
Anger grip wheel; Warner trans. 4 speed, center 
con. ; American axle, floating type, dero. wheels 
nat. Sn. 36" x 4M"; gas. tank at rear, Stewart 
vacoom, Stromberg carb., drop frame Al construc- 
tion; Rear Springs % elliptic; Bosch magneto. 
Only 2 of above outfits, everything op to date, a 
complete chassis In parta of exceptional quality, at 
a fraction of original cost. 

PROGRESS AUTO PARTS CO. 
5121 Enclid Ave. Cleveland, Ohio. 

KRIT OWNERS 

We furnish quick service on all engine, clutch, trans- 
mission, differential, front and rear axle steering 
gear, wheels, steering knuckles and cones, fenders, 
frames and body parts from original Krlt 8 took. 
For all models from 1909-1915 Inclusive. 

MOTOR CORPORATION 
18Q9 Race St. Philadelphia. Pa. 

ALL TYPES OF BEARINGS 
The New Departure Service Stations 

THE GWILLIAM COMPANY 

Engineer* — Specialist* In Bearings 
Bearing* for Orphan Cars 

New York, 2 Columbus Circle (58th St. at 
Broadway) 
Philadelphia, 1314 Arch St. 

GUARANTEED PARTS 

at 1-2 List Prleo 

Packard 30-08 to '12. Pierce 4 ft 6 cyl. '08 to '12. 
Cadillac 4 cyl. 10 to '14. Bulck, all models. 

BOSCH MAGNETOS 
All types of slightly used magnetos at your price. 
Guarantee them right. Tour money's worth or your 
money back. 

ITS. W. SAUNDERS 
27 Stanhope St. Boston. Mass. 

LOOK LOOK LOOK 

Model B Presto Tanks |5.00 

50 Assorted Hyatt Roller Bearings 5.00 

Model 84 Kellogg 4 Cyl. Air Pump 6.00 

6 Cyl. Ilea Magneto 15.00 

110.00 Stewart Vacuum Systems 5.50 

Stewart Speedometers for Fords 5 00 



NICHOALDS 
422 Grand River 



COMPANY 
Detroit, Mich. 



FOR TRANSMISSIONS AND DIFFERENTIALS 

Writ* our Sales Da part man t about your require- 
ment* 

SERVICE GEAR & MACHINE CO. 

Reading Pennsylvania 



ARTS 



FOR ALL MAKES OF CARS 
ALWAYS ON HAND 

We can fill your orders promptly. Require- 
ments for any make of car supplied. 
EDWARD'S GARAGE 

(Edward Cavanagn) 
285-287 Morrl* Ave., N. Y. City, 
Near 138th St. and 3rd Ave. 

MY PRICES ARE RIGHT 

We have second-hand motors for every make of car 

for 325.00 and np. 

We also carry a complete line of 
Cylinders Q 35.00 each 
Crank shafts & 310.00 each 
Rear Ends & 325.00 each and up 

No matter what yon need, let us quote you a price 

that will save you from 25% to 50%. 

The Gny Anto Exchange 
Montclalr. N. J. 

BARNEY'S PLACE— AUTO PARTS 
Jobbers of all kinds of 

AUTOMOBILE PARTS 

Lamps, Tires and Tnbes. Seats and Cushions. Wind- 
shields. Springs, Revel-Gears and Pinions, Piston*, 
Carbnretora, Wheels. We buy old earn for 
wrecking? purposes. 

A. B. H. Anto Wreckers 
Store. 6I> Livingston St. 
Garage. 84 Livingston St., Newark, N. J. 

Tel. Connection. 
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THE AUTOMOBILE 



GUARANTEED 

Auto Springs 

FOR REPLACEMENT 
Immediate shipment of any aprlnf for tny car. 
Highest quality — car factory prices. Send for 
Price List and Discount Sheet. 

PITTSBURGH AUTO SPRING CO. 

5915 Center At*., East Liberty (Pittsburgh) Penna. 

S-P-R-I-N-G-S 

We make and repair springs for all cars and 
trucks. Special scientifically heat-treated. 
Highest grade. Write and tell us what you 
need and get our prices. Quick shipment. 

TROY SPRING WORKS 
396 ConftreM St. Troy, N. Y. 

PARTS 

We hare on hand a miscellaneous lot of PABTS for 
every make of car. 
THE AUTO PARTS CO. 
1 4»»-»l Rao* tarsal PMIedeUMa. Pa. 



Vnderilnng Mar- 
Service, Herre- 



REPAIR A ™ er ' c ,f°, 

msawDnren ion Motor . - 

shoff Motor Co. Da Tumble 
FOR Motor Co. A L. P. C. 
AMERICAN MOTOR PARTS CO. 
404 N. Capitol Are. Indians polls, lad. 

AUTO AND TRUCK WHEELS 
Rebuilt and Repaired. Quick Service. 
All Makes of Rims. 
Wire Wheels Repaired. 
Chleaaro Wheel A Rim Co. 
ISS2 Indiana Are., Chicago, 111. 

IF YOU ARE LOOKING 
for Bargains In SUPPLIES and PARTS, get oar 
Bummer Clearing Sheet. 

K. C. AUTO PARTS CO. 
1827 McGee St. Kansas City. Mo. 

SAVE MONEY ON YOUR PARTS 
Parts for all makes of cars sold at one-quarter the 
original price. Buyers of sll makes of wrecked cars 
In sny condition. It will pay yon to Investigate. 

Yorkvllle Auto Wrecking Co. 
602 E. 84th St. N. T. City 

HIGHEST PRICES PAID FOR USED CARS 
In any condition. Psrts bought and sold — Magnetos, 
Carburetors, Radiators, Tanks, Fenders, Bodies and 
Parts. Parte also for sssembled csrs. Byan, 
Queens Bird, snd Fitting St., Wlnfleld, Long Island, 
N. T. Tel. Newton 1844. 

REPAIRS AND 
PARTS 

FOR ALL RIDER-LEWIS, NYBBRO, 
MODELS WAVERLY ELECTRIC 
V. A. LONGAKEB COMPANY 
Catalogs Free lndlanapells, Ind 



ADAMS TRUCKS, MARION. 
AMERICAN UNDERSLUNG. 



SPECIALTY 



FORD REPAIRING OUR 

REBUILDING AND REPAIRING 

Guaranteed work. Loweat prices and Immediate 
service. Let us prove It on your next repair Job. 

Telephone "Circle 1794" or write. 

N. Y. MOTOR REPAIR CO. 
1S6 West 62d St. New York City 

WE BEAT THEM ALL t 

AUTOMOBILE PARTS 

for all makes of cars. 50% cheaper than oar com- 
petitors. Bosch magnetos all types $12 up. 

DOLPHIN AUTO WRECKING CO. 
124 B. 149th St., N. Y. City. Phone 2120 Melrose 

_ R. F. WARD 

Automobile Electrician 

Self-starters, generators, magnetos, colls Installed 
and repaired. Body wiring. 

415-417 W. 55th St., New York. Tel. 2044 Columbus 



R-L-A-X-I-IM-U-M B 

MAGNETO JJJ jrJrBvS. ■*-»—--■ v 

POINTS Cbecel Jewelry Co., H 

207 Clearance Bldg. Cleveland, Ohio T 



BALL BEARINGS REPAIRED 

Complete stock repaired Annular Bearings. 
Special Bearlnga made to order, all alzes for 
exchange. BILODEAU BALL BEARING 
WORKS, Inc., 66c Stanhope St., Boaton, Mass. 

ATTENTION— FORD OWNERS 

Valves ground and carbon cleaned $2.00. 
All work guaranteed. 
Ford Service Co. 
Herman Vedits, Manager 
Telephone. Spruce 1312 2121 Tine St., Phils.. Pn. 

ALL REPAIR PARTS FOR OLD 

cars on hand for Immediate shipment. Gears, com- 
plete Cylinders, Rear Axles, Transmissions, Carbu- 
retors and Magnetos. Write ua first. 
DOUGHERTY THE PARTS EXPERT 

1845 No. lflth St.. Philadelphia 



1917 TOURING BODIES FOR FORDS 
New and unused, complete with top, top boot, wind- 
shield, mats, floor boards, $50.00. Lamps (sat of 5), 



$7.50; Wheels (set of 4), $4.00; Rear Crown Fen 
ders (pair), $3.00; F.O.B. Chicago. 

LONDON AUTO SUPPLY CO, 



2540 Wabash Ave. 



Chicago 



AUTO MOTORS AND MAGNETOS 
Bulck 17, $75.00 ; Hupp 20, $45.00 ; Buick 10, $50.00 ; 
Plerce-Arrow, $90.00; Michigan (Buda), $75.00; 
Mets, $45.00; R.C.H., new, $65.00; Stoddard Day- 
ton K10, $75.00; E.M.F., $45.00; Bosch Magnetos 
4 cylinder, $20.00 ; 8 cylinder. $25.00. 
West End JOHNSTON Pittsburgh, Pa. 



Rebuilding and Repairing 

Cylinder Grinding 

Special Light Alloy Pistons 

DANGER! 

There is Danger in baying; your cylinders 
reamed but or re bored by mechanics who 
have no experience in cylinder regrlndlng or 
have not the equipment. 

We Have a Score of 
Highest Class 
Mechanics 

specialising In resrrlndlng of all kind* of au- 
tomobiles, gas engines, traotors, motorcycles 

We Have the Finest, Most 
Accurate Cylinder Grinding 
Machinery in the Northwest. 
Over 450 Piston Patterns 

IN STOCK 

Therefore, ship your cylinders to us today, 
and be absolutely assured of getting the high- 
est grade work at right prices. 

Crank Shaft Grinding and Gear Cutting 
Alto a Specialty. 

AUTO ENGINE WORKS 

Saint Paul Minnesota 

Scored Cylinders 

REPAIRED 

With a SILVER NICKEL ALLOY 

"Fused Electrically by Patented Process" 
No Warping No Grinding 

or Enlarging of Bora 

L. LAWRENCE & CO. 

(Established 1S62) 
SERVICE BRANCHES 

Sewark, N. J 292 Halaey St. 

Detroit, Mich 1246 E. Jefferson 

Chleaaro, 111 1522 Michigan Ave. 

Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Send for Price List 

Houpert Machine Company 

351 West 52nd Street 
New York, N. Y. 



MECHANICAL EQUIPMENT 

For the Garage Is Our Specialty 

Northern Cylinder Grinder. Valve Seat 
Reamers. Valve Grinders. Valve Relax- 
ing Tools. Engine lathes. Drill Presses. 
Air Compressors. Chain Blocks. 

Send for catalogue 

NORTHERN MACHINERY COMPANY 

503 South Sixth Street 

MINNEAPOLIS MINNESOTA 

CYLINDERS 
Rebored and Ground 

with special equipment, assuring absolute accuracy. 
MEW PISTONS 
Cast iron and magnaltte aluminum. 
PISTON RINGS 
High compression and plain. 
Charge! Beasonsble — Prompt Delivery. 
Sunderland Machinery Co. 
1006-8-10 Douglas St. Omaha, Neb. 

AUTOMOBILE OWNERS 

MECHANICS 

TO REPAIR TOUR AUTOMOBILE 
Send Yonr Broken Parte to Vs. We earn 
Match Them at Less Than Mi Original 
Cost. All makes carburetora, magnetos, bodies. 
Parts for All Kinds of Care. Springs, 
Wheels, Shock Absorbers, Lamps, Cushions. Oaa 
Tanks, Generators, Mufflers. We Have Them 
for 91.0O. Write us. SATTLER 
1601 Spring Garden St. Philadelphia, Pa. 

ALUMINITE PISTONS 

Alumlnlte Pistons will put six -cylinder smoothness 
Into a four-cylinder motor, giro more power and 
quicker getaway. In asking prices, state make, 
model and year. EXPERT MOTOR BUILDING — 
Platon Ulnars, Cylinder Grinding;, ale* 
Piston Pins, Alnmlnlte Connecting; Rode 
and Racing Motors. 

GREEN ENGINEERING CO., Dayton, O. 

Cylinder Grinding 

Pistons, Rinses and Wrlstnlna made to 
at. All work guaranteed. Write for 
Information ana quotations. 

MODERN AUTO REPAIR 

AND RECONSTRUCTION CO. 

4601 to 4611 Olive St. St. Louis, Mo. 

CYLINDERS REBORED 

We rebore Cylinders and equip with our Eclipse 
rings and extra high quality plstona. Insuring a 
correct lit and giving extra efficiency to your motor. 
Give us a trial. Prices interesting. 

HOPE MACHINE COMPANY 

Mfrs. Eclipse Platon Ulnars 
2310 N. 2nd Street, Philadelphia, Pa . 

CYLINDERS REBORED 

including new pistons and lings, $7 to f 11 per 
cylinder. General overhauling and repairing. 

WELDING 
Cylinders, crankcaaes and crankshafts welded 

STERLING ENGINE COMPANY 
331 S. Clinton Street Chicago. M. 

CYLINDERS REGROUND 

ALUMINUM ALLOY PISTONS 
Will Increase speed and power, redoes vibration and 
eliminate carbon trouble. We srs ths first in New 
York to offer these pistons to motorists. Get 
onr prices on ren-rlndlnar cylinders and 
for ALUMINUM ALLOY PISTONS. 

Overtime PUtont, Plat, JUnf ami BtuMngt. 

PRECISION AUTO PARTS CO. 

244 West 40th Street New York City 

DON'T PENSION THE FORD! 

Rebore It with a HBISER IMPROVED 
CYLINDER REBORING TOOL 
The lowest price tool on the market that Is guar- 
anteed to do perfect work within the limits of 2/10 
of 1/1000 of sn inch. We guarantee the finished 
cylinder will not be tapered toward the bottom. 
REPAIRMAN! Write for full particulars. 

HEISER SPECIAL TOOL CO. 

323 Rogers Bldg. Kingston, Me. 
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CYLINDERS REGROUND 

Including new pistons and rings for $5 to $10 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast iron. 
Special Ford regrlndlng $10 per set. 
Manufacturers of Pistons and Rings 

CROWN MACHINE SHOP 
Crown Point Indiana 

WB REGRIND CYLINDERS 
fnrnlah oar beat-treated piston rings and pistons. 
First class equipment; IB rears' experience. Writ* 
for out prices. 

Bridgeport Piston Ulnar Co. 
Bridgeport, Oonn. 

CTLINDKR GRINDING 

We make new pistons, rings and pins. Regrlnd 
crankshafts. Fully equipped Machine Shop with 
Hydraulic Press. Expert Workmen. All work gnar- 
snteed. H. S. Anderson Auto Repair, 211- 
319 N. Sheridan Ave., Pittsburgh. Pa. 

AUTO Bodies and Equipment. Tops. Expert 
mechanics. Dead storage. 
Ail work guaranteed. Let us estimate. 
JOHN J: MADDEN 
(formerly with Healy 4 Co.) 
Tel. Col. 8084 307-308 W. 67th St., New fork 

CYLINDERS REGROUND 
Including new pistons and rings, any alae, $6 per 
cylinder. All work guaranteed. Quick shipment. 
Fords, complete. $10. 

Neapert Mlg. Co., 
88 Lark St. Buffalo, N. T. 

CYLINDERS REGROUND 
by the best and most accurate machinery and fitted 
with McCadden Light Grey Iron 100% lighter pistons 
and leakless rings. Six cylinder efficiency In a four 
cylinder motor. 

McCadden Machine Works 
St. Cloud, Minn. 

CYLINDER GRINDING 
New Pistons and Rings Fitted Correctly 
GEARS 

and other parts to order. Prompt and reasonable. 

NILSON-MILLER COMPANY 
1802 Hudson Street, HOBOKEff. N. J. 



Tires 



TIRES 

GUARANTEED 
MOO MILES 

ORDER FROM US 
AND SAVE MONEY 
at the following prices: 

Non- Non- 

• Plain Skid Plain Skid 

28x3 $ B.88 $ 6.57 84x4 $13.14 $14.78 

80x3 6.21 6.06 84x«H... 18.03 20.16 

30i3%... 7.86 8.82 85x4 18.72 20.97 

82x3tf... 0.09 10.17 86x4*4... 18.98 21.21 

82x4 12.88 18.88 87x5 28.45 26.28 

88x4 12.90 14.46 

Send 10% with order, balance 0. O. D. subject to 
Inspection. 



THE OHIO 
GUARANTY TIRE & RUBBER CO. 

BBIO Bnclld Awenne, Cleveland, Ohio 

TIRES 

Akron Tires at Cut Prices 

Ton mast know what Akron Tires are, 
If not It la time you did. We are now 
offering them at extremely low prices. 
Send In yonr orders at once. 



Slse 



Plain 



28 x 3 9H.SH 



5.50 
6.05 
7.95 
8.85 
9.65 
9.85 




Non-Skld Tubes 
S1.SO 



4 9.95 

4 10.05 

4% 12.95 

4V4 1.3.SO 

5 15.95 



•6.75 
T.60 
8.T5 
9.75 
10.60 
10.85 
10.95 
11.95 
13.05 
14.50 
16.95 



l.OO 
2.15 
2.25 
2.35 
2.95 
3.10 
3.20 
3.35 
4.10 
4.15 
5.05 



AKRON TIRE £0., Inc. 

Authorised Capital, $300,000.00 
1789 Broadway. Corner 58th Street, New York 
Tel. Columbu* 9441 



A BIG SAVING IN 



Freah 



New 

Tires 

28x3 $6.00 

80x8 6.50 

30x3%... 8.00 
81x3 U... 8.50 
82x3 «... 9.00 
34x3 ft. . . 9.60 
86x8(5... 10.75 

81x4 11.75 

82x4 12.50 

83x4 12.75 



Selected Stock— Standard Makes 
Gnaranteed 



New 

Tubes 
$1.25 

2.00 

2.25 

2.50 

2.60 

2.55 

2.75 , 

2.90 

3.20 

3.25 



New 
Tires 

34x4 $13.25 

35x4 18.50 

36x4 14.00 

34x4 ft... 16.25 
35x4 ft... 17.00 
86x4ft... 17.50 
87x4%... 18.00 

35x5 17.50 

36x5 18.50 

87x5 20.00 



New 
Tubes 
$3.85 
8.46 
8.50 
4.00 
4.15 
4.25 
4.36 
6.00 
5.00 
5.20 



For Non-Skld add 10% to All Prices. 
Special Bariralns in SHarhtly Used Tires. 



30x3. 
30x31 
81x31 
32x3 j 
84x8 1 

81x4.7 6.25 

32x4 7.00 

83x4 7.25 

84x4 7.75 



Used 
Tires 
.$8.50 
. 4.25 
. 4.50 
. 6.26 
5.50 



Used 
Tubes 
$1.35 
1.45 
1.60 
1.50 
1.60 
1.65 
1.60 
1.70 
1.70 



Used 

Tires 

35x4 $7.50 

86x4 7.50 

34x4 ft 8.00 

35x4 ft 8.00 

36x4 ft 8.25 

37x4 ft 9.50 

85x5 8.50 

36x5 9.50 

37x5 9.75 



Used 
Tubes 
$1.75 

1.75 
1.75 
1.80 
1.85 
1.90 
2.00 
2.00 
2.20 



All goods shipped 0. O. D. subject to examination, 
on receipt of 10 per cent of order. 

TIRE REPAIR & SUPPLY CO., 
1461 Michigan Ave., Chicago, 111. 



TIRES 



TUBES 



No Raise in Prices 

NEW AND USED TIRES, ALL SIZES AND 
MAKES GUARANTEED. 

THIS WEEK'S SPECIALS 

New, Guaranteed 30 by 3'/i PI.. $6.50. 

B. Prest-O-Lite Tanks: Empty, $6.25; full, 

$7.50, and many other like bargains. 
Parts to all makes of Cars. 
Ml types Bosch Magnetos sacrificed. 

WRITE US NOW. 

AUTO NEEDS CO. 

1429 So. Stat* Street Chicago, III. 

Best Rebuilt Tires 

At H Price 

Will Ran 5,000 Miles and More 
These tires are of double thickness and hare 12 piles 
ot fabric; therefore no punctures, no blowouts. They 
are rebuilt by our special process, Yulcenixed and 
double treaded. 

30x8 $4.50 82xSft..$5.75 84x4 $7.76 

80x3ft.. 5.60 88x4 7.50 86x4.... 9.00 

Send $1 deposit for each tire ordered, and we will 
«end the tire, balance C. O. D. 

CHICAGO D. T. CO., Mfrs. 
1233-37 Wabash Ave. Chicago 



ACORN TIRB CO.. INC.. 

1S47 Michigan Ave.. 
Chicago, 111. 

We can sere you money on all 
Standard Brand Tires. 

Write for Special Prices. 



NEW BLEMISHED TIRE BARGAINS 

(8,500-Mlle Guarantee) 

30x8 $6.00 84x4 $12.60 

80x3 ft 7.50 86x5 17.00 

We Double Tread your old tires and guarantee per- 
fect satisfaction. Give us a trial. 

trot recovery, 80x5 $4.00 30x8ft $4.50 

34x4 $6.00 

Non-Skld 10% Extra. 
UNBBDA TIRE CO. 
MX Halser St. Newark, N. J. 

FORD SIZE TIRES 

30x3 1/2 Non Sldd, First Grade 
Mileage Guarantee Removed 

-^$6.50 EACH— 

JANDORF AUTOMOBILE CO. 

1761-3 Broadway, 808 W. 5»th St., 
New York City 

Reduce Your Tire Bills by using our 
DOUBLE TREAD TIRES 

80 x 8ft $6.00 84 x 4 $8.00 

36 x 4ft $10.00 

Write for Illustrated Catalogue and Price List to 
B. Ltben A Co., 261 W. 54tb St.. New York 



FORD SIZE TIRES 

30x8% non skid 

ST.SO 

These Tires were originally nsma- 
teed for 7500 miles— all firsts— 1B« de- 
posit on all C.O.D. orders 
Write tor Booklet 
Lincoln Tire & Rubber Company 
SS4-B Halsey Street Newark. ». J. 



Supplies and Accessories 



ELIMINATES CARBON 

purifies gasoline, gives 30 per 
cent more mileage; in tablet 
form; use one tablet in each 
gallon of gasoline ; 100 tablets, 
$1.00. Good agents wanted; 
money makers; write at once. 

GASTINE CO. 

Bridgeton New Jersey 

WORLD'S LARGEST SUPPLY HOUSE 

Our stock of supplies and accessories la the 
largest in tbe world. We can supply you with every- 
thing you need at prices that are away below what 
yon are paying. 

Stromberg and Schablar carburetors, 
springs, transmissions, axles, motors, 
bodies, radiators, steering gears, mag* 
netos, colls, horns, etc 
Money cheerfully refunded on anything that la 
unsatisfactory. 

Our PRICE WRECKER catalogue contains 8,000 
big bargains— GET A COPY. 

TIMES SQUARE AUTOMOBILE CO. 

Largest Automobile Supply House la the World. 
56th Street and Broadway 1210 Michigan Ays., 
New York Chicago, III. 

STORAGE BATTERIES 

For all purposes. For all cars 
Everything electrical for all cars 
General Lead Battery dV Electrlo Co. 
1675 Broadway, New York City 

For Winter Driving 

frost n._. _ _ A _ 
K i NG K ADIATOR 

PROTECTOR 

Prevents radiator from freeilng. Hares gasoline — 
Corrects winter troubles. Keeps driver warn. Why 
use newspapers, cardboard or other unsightly covers 
instead of this attractive metal shield? Adjustable 
and eaay to attach or detach. Price B4V-S10. Ask 
your dealer or Mecca Machinery Co., 88 
Adams St., Brooklyn , N. Y. 

FOR SALE 

Peugeot Type Cylinder Head for Fords; 
16 Overhead Valves, Rocker Arms, Push 
Rods, Special intake manifold for \%" 
Carburetor. Complete assembled, $75.00 
f.o.b. Anderson, Indiana. 
ROBERT M. ROOF, M. E. 

2— SI candle type "C" head, 3 side, 1 
rear, 1 Meter Natda Lamps In handsome 
auto kit, automobile flashlight vehicle, battery and 
large Masda Electric Incandescent Lamps. 

rrompt Service. Agents Wanted 
ROBT. ROSS JONE§. Harrlabiirg. Pa. 

The AFFA BRAKE ROD SILENCER 

FORDS 

W. S. GRAFF AM 'SZSgtS?- 

MONOGRAMS AND INITIALS 
Deealcomanla Transfer Initials and mono- 
grams. 1011 apply tbem on automobiles while they 
wait: cost 2c. each; proflt. $1.38 on $1.50 lob; free 
particulars. Anto Monogram Supply Co.. 
Dept. 3, Niagara Bldg.. Newark. N. J 



Also other Specialties for 
Jobbers. Dealers write for 
prices. Goods guaranteed. 
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THE AUTOMOBILE 



A QUICK 
TURN OVER 

MANUFACTURERS! 

The odd parts and 
material of all kinds 
left over from this and 
maybe previous years* 
manufacturing can be 
quickly turned into 
cash — through the 

Clearing House 
Advertising Columns 



of 



Automobile 

No lot too small nor 
too big to clear up. 

Send us a list of your 
odds and ends and 
without in any way 
obligating you we will 
submit a specimen 
Clearing House adver- 
tisement along with 
advertising rates. 

FOR A 

Quick Turn Over 



ADDRESS: 



The Class Journal Co. 

CLEARING HOUSE DEPT. 

239 West 39th St New York City 



jaECTRl£ 



Magneto — Service Stations 

Magnetos and Coils 

Starting Systems 
Lighting Systems 
ADJUSTED AND REPAIRED 

Wc rewind and rebuild ANY MAKE of 
electric starting and lighting apparatus. 
We have in stock Brushes for all makes 
of Generators and Starters 

Electric Power Maintenance 
Company 

1101-1107 Monroe St. TOLEDO, OHIO 



MAGNETOS 

Bosch (High Tension), fJO.OO to $40.00 
Bosch (Dual Systems), 120.00 to $60.00 



Eisemann (Low Tension with Coll). $16.00. 
Elaemann (High Tension). $20 to $46.00 
Remy (with Coil), $20.00 
Splltdorf (with Coll), $16.00 to $80.00 
PARTS FOR ALL MAGNETOS 
. ALWAYS IN STOCK 
A WE REPAIR STARTER— MOTORS 
« GENERATORS— MAGNETOS 
L In fact anything in the ignition Una, 

MEINERT MAGNETO SPECIALTY CO. 

Ill* Prospect At*., Cleveland. Ohio 

ALL MAKES MAGNETOS 

are guaranteed as good a« new or mosey refunded. 
Bosch Magnetos D4, $20.00; DIM. $22.00; DIM 
sad DIM, $25.00; D6. DB6. DB4, Dual. $80.00; 
DU6, Dual, $40.00; Mod. A Colla, $12.00. 
Bplitdorf 4 ell. Mods. A.T.X.D., $10.00 ; T.8. Colls. 
S12.4M. 

Elsemanu, $26.00; Mea BK4. $20.00; Blmma 8D4. 
$20.00. 

Presto Unka, B, $5.00; B, $8.00. 
Oakland 50 radiator, $30.00. 
Stodebaker one-man top, $20.00. 

CASS AUTO SUPPLY CO. 
115 Grand River Ave. Detroit, Mich. 

—MAGNETOS— 

Bosch DU4, DR4, Single Ign., $25; D4, $16; 
DR6, $30; Dfi, Dual with Coll, $40; Bosch 
Colls, $12: Splltdorf Round Triple Colls, $6; 
Remy, Michigan, Briggs Coils, $4; Simons 
4 cyl., high tension, $18. 

HERBERT AUCOCK m „t»T 

STARTING, LIGHTING. IGNITION SYS- 
TEMS AND BATTERIES 
Any make or type repaired by efficient workmen. 
Rewinding; Armatures and Field Colla 
for Magnetos, Starting Motors, 
Generators. 
We carry In atock a complete line of Guaranteed 
Rewound Armatures for Immediate shipment. 
Send In your Burnt-Out Armatures for ex- 
change. Starter Clutches Reground. 
Artnnr Jones Electric Co. Chicago, III. 
BATTERY DEPT., 68 E. 29TH ST.. CHICAGO 
_______ 

Self-starting and Lighting System 
Repairs 

See onr Mr. Crtlly about all your electrical dlfflcoltlse 
Delco Repnlr Co., 244 W. 49th St., N. X. City. 

Maarnetoa, Starters and Generators 

promptly repaired by experts. Factory parts carried 
In stock. Service Station for Bfjur and North Baal 
apparatus and U. 8. L. storage batteries. 

Emels Manufacturing Co. 
217-221 Iowa St. Davenport lows 

STARTING, LIGHTING, MAGNETO, 
BATTERY 
Repairs for all makes. Guaranteed. Prompt retmra 
shipment Oldest in the business In city. Writ* 
your needs. P. P. BARTLEY 

Baum and Beatty St«.. Pittsbnrah. Pa 



Miscellaneous 



DEALERS! Do yonr own monogrammlng with our 
transfer letters. They are durable, artistic, easily 
applied and always ready. Catalog on request. 
MOTORISTS' ACCESSORIES CO. 
Mansfield, Ohio. 



Radiator & Lamp Repairing 
RADIATORS 

Built and Repaired at lowest prices In the 
United States. Beat Service. Plain or "V" 
Shape for ANT car. Write for special quotations. 
Bay direct from the Manufacturer 
All Wort Guaranteed for One Year 

AUTO RADIATOR MFG. CO. 

7*4 Van Buren St. Chicago, III. 

Phonei Monroe 11SB 

______ 

Most Durable and Efficient. 

Make New Radiator, allow for old on*. 

PRICES RIGHT. 



8-0-34 Mary PL 



Todd Manufacturing Co. 

Minneapolis, 



RADIATORS 

Handera, Tanks, La mpa. Repaired la 24 Boers. 

■ >ed. 
LAMP CO. 
New York City 



aka. 

All work' guaranteed 
FRANCO-AMERICAN 



186 West 54th St. 



RADIATOR REPAIRS— Lowest prices; prompt 
attention to all orders. Hoods fenders, tanks and 
windshields made and repaired. Moat efficient shop 
la Greater Now York. Work called for sad delivered. 
The United Auto Radiator * Lamp 
■hop, lae« 858-882 Bedford Ave.. Brooklyn. N. Y. 
Phone 868 Williamsburg. 



RADIATOR- 
WEST SIDE ABTO SHEET METAL WOHS 

83$ 10th Ave., New York City 
Phone Col. 024 
Made and Repaired. Work guaranteed 



FENDERS 
TANKS 
HOODS 
LAMPS 
ETC. 



Help & Situations Wanted 
WANTED 

s few especially high class busincaa getting whole- 
sale salesmen. Floaters not desired. Applicant must 
have been successful business getter. 

Send full details regarding experience. Send 
photograph. Exceptional opportunity for live wire 
who is desirous of making change to big, perma- 
nent automobile company. 

Box BS22, care Tht Automobile. 

Wanted to connect with 
PROGRESSIVE AUTOMOBILE 
Manufacturer as Production Executive 

Sixteen years' experience on automobiles 
and engines, last twelve in executive capac- 
ity. Thoroughly conversant with latest ap- 
proved methods. Past record will bear 
closest Investigation. Now employed. Ad- 
dress Box B 812, care The Automobile. 



Schools 



LEARN HOW 

to drive yonr own esr and bow to repair It In the 
best equipped Automobile School In the united States. 
A thorough course of Instruction for owners and men 
desiring to enter the automobile Industry as chauf- 
feurs, repsirmen or mechanics. Satisfaction guaran- 
teed. Write for free booklet. 

West Side Y. M. C. A. Automobile School 
321 West BTth St., New Tork 

FREE BOOKLET 
"How to Succeed In the Automobile Business," en 
application — $40,000 equipment — eight Instructors — 
actual work, repairing and driving — Day and even- 
ing classes. Greer College of Motoring", 
1456 Wabash Ave., Chicago. 

LEARN THE AUTO BUSINESS 
We teach by actual experience. Including driving high 
powered cars, machine shop practice, aasembllng, 
tire repairing, etc. Latest cars and appliances, 4000 

graduates. Cleveland Auto School, 2882 
:uclld Ave.. Cleveland. Ohio. 



Motorists' Books 

COMPLETES THE AUTO OUTFIT 

Endorsed by Leading Auto Clubs 

REIN'S AUTOMOBILE RECORD 

Sold by ota t loners and auto, clubs. 
Ask lor descriptive circular. 

REIN'S SYSTEMS, VS^SSSSSUSi 
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Storage and Shipping 

AUTOMOBILES 
BOXED FOR EXPORT 
Delivered to all steamship piers and railroad* la 
.New York, Brooklyn and New Jersey. _ 
Hew York Crating; A Forwarding; Co. 
Tel. Greel ey 4817 B28-25 W. 87th 8t.. M. I. 

Automobiles Boxed for Export 

HENRY C. GRIFFIN A CO., INC., 

148-145 Varick St. 
Pbone { \Hl \ Spring New York City 

P. BRADY A SON CO. 

Trucking and Storage. Antomoblles and Bodies 
Stored. Automobiles boxed for Export 
SS2-S58 Weat 58th Street New York 

Telephone 3340 Columbus 



Patents and Patent 
Attorneys 

Mr. Charles Binlu of C Bulks. Ltd.. Ecdas, Endaod. 

to prepared to aell the American Patenta and Rights 
of his Carburetors. Any one purchasing these rights 
can build up quickly In America as successful a 
business as Is carried on in England. Patents con- 
slat of Motor Cycle and Car Carburetors for Petrol, 
Carburetors for Paraffin and Heavy Fuels for Cars 
and Trucks. Better results obtained than from any 
others. Winner of the English "Manufacturers 
Trophy" and most records. Price. $10,000 for the 
entire Interest and future Improvements. A certain 
fortune for a lire manufacturer. $500 paid down 
will secure the option to purchase for one month. 
<3. BInka, 87, Snowdon Road, Bcclea, England. 

C. L. PARKER, Patent Attorney 

formerly member Examining Corps, U. 8. Patent 
Office, aicOlll Building. Washington, D. O. 

Pamphlet of Instruction sent upon request 



Carbureters 



1(73 Broadway 



Portable Oarages 

PORTABLE GARAGES and BUNGALOWS 

We are the largest manufacturers of portable all 
steel garages. We also manufacture wooden garages, 
bungalows, boat bouses, factories, schools and 
churches. 

U. S. Portable Bnildinar Co. 

10 Bridge St. New York City 

GLOBE BUILDING COMPANY 
Wood and Steel Sectional and Portable Birilc&ngs 

For All Purposes 
Send for Catalogue Plans furnished 

13-21 Park Row, New York City 



ALL SEASON'S RECORDS 

made with 

SCHEBLER EQUIPMENT 

Why not get a Schebler Model B Carbureter for 
your car? Our exchange proposition makes it easy. 

J. C. NICHOLS 

Direct Factory Distributor 



New York 



SLIGHTLY USED CARBURETORS 
Strom berg. Bayfield and Model L Schebler In nearly 
all sixes. $8 each. Condition guaranteed. Terms 
C O. D. or cash with order. When cash accom- 
panies order goods are shipped prepaid. Henry 
A. Carrier. Harmony St.. Salem, Mass. 



Welding 



Atlas Welding A Cuttlnar Plants, MOO.OO 
to $350.00. Guarsnteed best on the market or 
money refunded. We weld and machine ready to re- 

glace broken crankshafts, crank cases, stripped or 
roken gears, cylinders, etc. All wolds guaranteed 
equal of new parts. Atlas Welding Works. 
42 Ells. Ave.. Runway. N. J. 

DON'T SCRAP ALUMINUM PARTS— TRIAL BAR 60c 

SO-LUMINUM, new welding compound for alumi- 
num, does away witli weak alarainnm 
solders — perfect substitute for acetylene 
time and cost. Use gasoline torch. So- 
Lnmlnnm Mfg. Co., 1790 Broadway, N. Y. 



Cars for Sale — Wanted 

Mathesoii 

Cars and Repairs Parts 

Frank F. Matheaon Wilkes-Barre, Pa 



Engineers 



THOMAS T. GRAY 
RESEARCH CHEMIST AID PETROLEUM ENGINEER 

Specializing In the examination of Gasoline Lubri- 
cating Oils and Petroleum Products. 

MANUFACTIHI.VU Ahlt RESEARCH 

LABORATORY 

1351 North Ave., Elisabeth, N. J. 



Manufacturers' 

Opportunities 



AGENCIES DESIRED 

for a high-class line of Antomoblles 
and Automobile Accessories, Tires, etc., 
by efficient corps of young salesmen 
of long experience in automobile llae> 
to cover State of New Jersey and ad- 
jacent territory. Highest financial re- 
sponsibility. Bank references given. 
J. J. RaSerty 
Nad. Stale Bank Bid,., 810 Br.id St.. NEWARK. N. J. 



Machinery 



FOB SALE) 

BRYANT THREE SPINDLE CHUCKING 
GRINDER (like new) 

CLEVELAND 2%" AUTOMATIC SCREW 
MACHINE (latest type) 
We also buy new and used machine fools. . 
SEW JERSEY MACHINERY EXCHANGE 
21-2S Mechanic Street NEWARK, N. J. 



Do you want to in- 
crease your Weld- 
ing business, try 
an advertisement in 
the Clearing House 



ENGINEERS 

Are you having trouble with springs?' 

SO years' experience in designing and manufacturing commer- 
cial vehicle springs. 

THE E. R. MERRILL SPRING CO. 

W. 28th Street New York City 

Established In 1863 




CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altgeld Street, Chicago 




BROWN ImpulseTire Pump 

Why bother with gears, brackets, etc., when a 
Brown Pump can be attached to your motor in an 
instant and always ready for use. 
Outfit is complete with Q.D. Plug, hose, gauge, etc 
Price $12.00. Send for leaflet. 

THE BROWN CO. 

210 BelUrue, SYRACUSE, N. Y. 




TOMOBILE 



Aim materials for Tjtnkt, Honda Guards, Fonder*. Radi- 
ators, Frame*. Etc. "THORITE" Deep Drawing Stock, 
Enameling and Japanning Stocks, Roofing Products, Etc. 

AMERICAN SHEET AND TIN PLATE COMPANY, Frisk Bid 



Find Specialized Knowledge in 

THE AUTOMOBILE 

$3.00 a Year 



SSED STEEL FRAME 

tr AxleHottsmgs - Drop Forcings 
Heavy Stampings 

) SMITH COMPANY' t 
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INVESTIGATE LAMINUM 

THE MULTI-PLY, ONE PIECE SHIM FOR SPLIT 
BEARINGS 
HANDY SIMPLE ACCURATE 

Anything that will un time U worth looking into. 
You will find it pays to use Laminated shims. They combine the 
good qualities of solid and loose leaf shims and have none of 
their troublesome features. Besides they are quicker, more ac- 
curate, and make a good tight bearing. 

Laminum is made up of thin leaves of hard brass (either .002" 
or .003" thick) held together in a compact piece by a metallic 
binder. We furnish it in stock sheets, in various thicknesses. 
It can be stamped into desired shapes like sheet brass. We will 
stamp out bulk orders to suit your needs. Your jobber can fur- 
nish you with sizes and shapes generally in demand, such as shims 
to fit Ford engines. Write him at once. 
Send for a sample. 

LAMINATED SHIM COMPANY 

New York, 533-541 Canal St.; Detroit, 2113 Dime Bank Bldg., San 
Francisco. F. S. Peterson, 60 Pine St. ; St. Louis, 1411 Chestnut St. 





Equip 

Your 

Garage 

With a 

Whitney 

Hand 

Miller 



so you won't have 
to turn away prof- 
itable repair busi- 
ness, or turn it 
over to the ma- 
chine shops. 

The Whitney 
will take care of 
any milling job in the line of auto repairs. With it you 
can cut gears, cams, sprockets, do key-seating, straddle 
milling, profiling, slotting, slabbing, drilling, die sinking 
and countless other operations. 

With this all-around machine you can handle the work 
in your own garage. You can avoid delays; you can 
accommodate customers. 

Simply wend a postal for Catalog No. *• 

The Whitney Mfg. Co., Hartford, Conn. 

Chains, Keys, Hand Milling Machines 
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THE ADVERTISERS' INDEX is published as a convenience and not as 
« part of the advertising contract. Every care will be taken to index 
correctly. No allowance will be made tor errors or failure to Insert. 

A 

American Ball Bearing Co 54 

American Bronze Co 48 

American High Speed Chain Co 89 

American Sheet ft Tinplate Co 87 

American Vanadium Co 64 

Atwater Kent Mfg. Works 78 

B 

Bearings Co. of America 76 

Beaver Mfg. Co 74 

Bosch Magneto Co 79 

Boston Scale ft Machine Co 73 

Bower Roller Bearing Co 1 

Braender Rubber ft Tire Co 77 

Brown Co. 87 

Brown-Lipe Gear Co 76 

Brown Mfg. Co., J. W 81 

C 

C ft C Sales Corp 74 

Cassidy Co., E. A., Inc 81 

Central Steel Company 90 

Chalmers Motor Co 53-53 

Champion Ignition Co 6a 

Chase ft Co., L. C 79 

Clark Equipment Co 81 

Columbia Graphophone Co 78 

Continental Motors Co 80 

Corcoran- Victor Co 80 

Cullman Wheel Co 87 

D 

Drake ft Co., F. J 7a 

Dyneto Electric Company 80 

E 

Eclipse Machine Co 63 

Edmunds & Jones Corp. . 76 

Eisemann Magneto Co 59 

Electric Auto Lite Co 77 

Elyria Iron ft Steel Co 55 

F 

Firestone Tire ft Rubber Co 78 

G 

Gibson-Hollister Mfg. Co 78 

Grossman Mfg. Co., Emil 77 

Gulf Refining Co 7a 

H 

Hartford, E. V., Inc 80 

Hawthorne Mfg. Co 79 

Houk Mfg. Co 3rd Cover 

Hyatt Roller Bearing Co 78 

I 

Indiana Rubber ft Ins. Wire Co 77 

J 

Jepson, J. W 80 

Johns-Manville Co., H. W 81 

Johnson ft Son, S. C 49 

K 

Kissel Motor Car Co 78 

K-W Ignition Co 78 
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L 

Laminated Shim Co 88 

Le Roi Company 8g 

Liberty Motor Car Co 77 

M 

Majestic Motor Co., Inc 79 

Mercer Automobile Co 74 

Merrill Spring Co., E. R 87 

Meyercord Company 81 

Mitchell Motors Co., Inc 61 

Monroe Motor Co 71 

Motor Age 74 

Motor World 76 

Mutty Co., L. J 73 

N 

Nafra Co. 70 

National Auto Shows 66 

National Rubber Co 79 

New Departure Mfg. Co 77 

New Process Gear Co 76 

Norma Co. of America Front Cover & 3 

N. Y. & N. J. Lubricant Co 75 

O 

Oakley Chemical Co 7a 

P 

Parish & Bingham 80 

Park Drop Forge Co 75 

Perlman Rim Corp 51 

Pfau Mfg. Co 75 

Pittsfield Spark Coil Co 76 

Pouvailsmith Corp 69 

Prest-O-Lite Co 79 

R 

Regal Motor Car Co 76 

Republic Rubber Co 68 

Rockwood Mfg. Co 80 

S 

S. K. F. Ball Bearing Co 81 

Salisbury Wheel & Mfg. Co 80 

Sheldon Axle & Spring Co 78 

Simms Magneto Co 75 

Smith Co., A. 0 87 

Splitdorf Electric Co 56 

Standard Parts Co Back Cover 

Steel Products Co 60 

Stewart- Warner Speedometer Corp... and Cover 

Stromberg Motor Devices Co 77 

Studebaker Corp 4 

Sunderman Corp 77 

T 

Timken Roller Bearing Co 50 

U 

United Alloy Steel Corp 73 

W 

Waltham Watch Co 47 

Ward Leonard Electric Co 81 

Waukesha Motor Co 81 

Weston Electric Instrument Co 74 

Whitney Mfg. Co 88 

Winkley Co. 79 

Woodworth Mfg. Co 65 

Wyman & Gordon Co a 

Z 

Zapon Leather CU "o 70 

Zenith Carburet 79 



Absolutely Dependable 

Noiseless, long-wearing, non- 
stretching AMERICAN High 
Speed Chains can always be de- 
pended on to give the best serv- 
ice, where quality is demanded. 
We also manufacture quality 
sprockets. 

Tell us your chain troubles. Send 
blueprints and specifications. Let 
us save you money, by producing 
better results. 

American High Speed Chain Company 

INDIANAPOLIS. INDIANA 

Detroit, 627 Ford Bldg. Chicago, 608 Dearborn St. 
New York, 47 West 34th. 



LeRoi Motor 

3>bx4i MODEL C 

fOK THE LIGHT ROADSTER 
TOURING CAR 

OR 
TRUCK, 




The business of manufacturing Le Roi 
Engines, formerly conducted by Milwaukee 
Machine Todl Co., is now carried on by 





Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

Write, for Complete 
Information 
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Safety First 

There's a great difference in the pleasure of riding in an automobile with a 
reputation of being non-breakable, and riding in one likely to break down 
under unusual stresses. 

That is why automobile and motor truck builders use special care in se- 
lecting the materials they put into their products. 

Axles, crank and drive shafts, connecting rods, and all other parts of 
automobiles and auto trucks made of "AGATHON" STEELS have proved 
their exceptional adaptability for such purposes. 

Protect your reputation and the reputation of your car 

MAKE IT OF "AGATHON" 

ACATHON STEELS 

will serve your purposes BEST 



"AGATHON" Chrome Nickel -AGATHON" Vanadium 

"AGATHON" Chrome Vanadium "AGATHON" Chrome Steel 
AGATHON" Nickel Steel. "AGATHON" Hig-h Carbon 

"AGATHON" Special Analyses 



THE CENTRAL STEEL COMPANY 

MASSILLON, OHIO 

Detroit Office: 326-27-28 Ford Bldg., Chicago Office: Room 1511-12 Lytton Bldg,., 14 

F. Walter Gulbert, District Representative. East Jackson Blvd., 

Cleveland Office: Hlckox Building, Philadelphia Office: 902 Wldener Bull'' ng. 

The Hamlll-Hlckox Company, District Rep- A. Schaeffer, District Represer e. 

resentatlve. Frank Wallace, District Rep' '•. 

J. E. Dockendorff & Co., 20 Broad St., New York, N. Y., General Export ' 
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ON CARS OF 
DISTINCTION — 

Where beauty and grace 
of design are wedded to 
strength and efficiency to 
meet the demands of cul- 
tivated taste and mature 
judgment — you w ill find 
Houk Wire Wheels. 

They are the invariable 
selection of those best fit- 
ted by training and envi- 
ronment to lead in matters 
f correct equipment. 



HQMK 



"WIRE "WHEELS 



MANUFACTURING COMPANY 



BUFFALO. NEW YORK 



2337 S. Michigan Ave., Chicago, 1U. 
786*788 Woodward Ave., Detroit. Mich 
338 North Broad St.. Philadelphia. Pa. 



Digitized by 



Google 



jj)g)g)g|g)gJiiMja|ii!H^^ 



THE STANDARD PARTS COMPANY 



Manufacturers of 
Essential Parts for Automobiles 



Stan we Id Rims Perfection Springs 

Stan we Id Cold Drawn Seamless Stee/ Tubing 

Perfection Heaters 



Motor Truck Bands Tire Bases Brake Rods 

Aeroplane Rims Motorcycle Rims 

Bicycle Frame-Parts Motorcycle Frame-Parts 

Tubular Parts for Motor Vehicles 



THE STANDARD PARTS COMPANY 



u 



Spring Division" Central Avenue 

Rim and Tube Division" Edgewater Pp 

CLEVELAND, OHIO 
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CHICAGO SHOW ISSUE 
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SEP 17 1938 



PRICE 25 CENTS 




Vol. XXXVI 
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Will You Be Handling the Front 
Rank Car in 1917? 

Wouldn't you rather sell 
that kind of car — the 

HUDSON SUPER-SIX 

Last year Hudson dealers had the most wanted car in the world. 
They could not begin to get enough Super-Sixes to fill orders. 

Other dealers, you perhaps, took the overflow. You took the buyers that 
Hudson had to lose because there were not enough Super-Sixes to go around. 

Are you content to remain the 
dealer in the Second Choice car? 

Or would you rather sell the car that your second choice buyers want, and 
will eventually buy — the Hudson Super-Six? 

This year the Super-Six continues the Supreme Car. No other car has ap- 
proached it in performance and popularity. 

To represent such a fine car makes you the leader. Dealers who hold the Hud- 
son franchise must be men of recognized merchandising ability. Hudson is always 
growing. New territories are constantly being created. For that reason if you 
think you personify the Hudson dealer ideal you should make yourself known to 
us. The time may come when it would become profitable to both of us. 



HUDSON MOTOR CAR COMPANY 

DETROIT, MICHIGAN 

Largest T makers of Fine Cars in the World. 
Hudson* Super-Six holder'of all worth-while records. 
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Business Getters 
Every One 



Stewart Products are by far the 
easiest accessories to sell. 

Each one is best known in its 
line. Each one is most advertised. 
Each one is most perfect in design 
and construction. 

Why clutter your shelves with a 
slow-moving stock when you can 
handle accessories like these? 

Stewart Products offer you a 
steady source of income all year 
'round — in Winter as well as Sum- 



Nothing could be more necessary 
in cold weather than good spark 
plugs. And Stewart V-Rays are the 
most satisfactory plugs made. Their 
four sparking points mean absolute 
dependability— longer life— a bigger, 
fatter, hotter spark. 

That's the kind of a plug you 
want to handle. 

Then think of the wonderful op- 
portunity in the Stewart Speedometer 
for Fords! It comes alone— or 
mounted in a handsome cowl board 
of enameled steel, for $11.25. Hun- 
dreds of thousands of Ford owners 
want it. 

There's your chance. And don't 
forget — every other Stewart Product 
offers an opportunity just as great. 

Get busy now. Write us today. 



STEWART-WARNER 
SPEEDOMETER CORP. 

Chicago, U. S. A. 



Digitized by 



Google 



January iS, 1917 



THE AUTOMOBILE 



1 





~ ?rrrrrrrf rrrrrr 

1 UJJJL1B 



Our exhibit at the New York Show was so fascinatingly interesting and practical that 
nearly every visitor stopped to view it. The exhibit is so worth while that we urge you to 
see it at the Chicago Show. 

HARTFORD EQUIPMENT 

offers much to its users in the way of comfort, safety, convenience. 

J Jartford MmpMmrmx Hartford 

SHOCK ABSORBER MM —mm than a Bumper J J, ^ ±_^. 




AUTO JACK 




Here's Comfort 

The action 01 an automobile spring with 
and without the Hartford Shock Absorber 
is illustrated in a most comprehensive man- 
ner and the necessity of the Hartford strik- 
ingly demonstrated. Those who see the 
demonstration go away with the conviction 
that there's a world of truth in the claim— 



Here's Safety 



A small car, equipped with a small 
Hartford Bump Absorber, rides, full tilt, 
into a post without any ill effects to the 
foreparts of the car or to the car itself, 
the Hartford demonstrates its ability to 
absolutely protect a car under all condi- 
tions; proving its right to the title — 



Here's Convenience 

A half a ton of metal — the weight of a 
heavy car on any of its four wheels— rests 
upon a stock Hartford Auto Jack. You can 
lift this weight with a mere twist of your 
wrist, proving to your complete satisfac- 
tion that here is the easiest- working jack 
and more — 



"Makes Every Road a Boulevard" "The National Guard for Motor Cars" "The Best Jack Money Can Buy" 

EDWARD V. HARTFORD, Inc. 

Heretofore Known as Hartford Suspension Co. 
144 Morgan St., Jersey City, N. J. 
Makers of the Hartford Shock Absorber. Hartford Cushion Sprint, E. V. Hartford 
Electric Brake, Hartford Auto Jack, Hartford Bump Absorber, Red Rack Jack. 

Branches: New York, 1846 Broadway, with Service Station at 1926 Broadway; Boston, 319-325 Columbus Ave.; Chicago, 
2637 Michigan Ave. 

Distributors in principal cities. Dealers everywhere. 



riease mention The Automobile when writing to Advertisers 



Digitized by 



Google 



THE AUTOMOBILE 



January S5, 1917 



12 




REPUTATION: It is one thing to have 
a reputation and sometimes quite another 
and a very different thing to deserve one. 

ESTABLISHED, and therefore deserved, is the high 
repute of the Buda Motor. It is based on reliable, 
long-lived, economical, efficient performance, the result 
of 36 years of the highest grade of manufacturing. 

%e BUDAMOTOR 

is an expression of our one ideal — Quality; and this 
is attained through conservative engineering plus 
conscientious workmanship and the fact that — 

OUR CAPACITY, though large, has grown solely on 
the basis of the number of motors we could produce 
carefully, test thoroughly, guarantee positively. It is 
kept squarely on that basis. When a BUDA MOTOR 
goes into your assembly our reputation goes with it. 
We cannot afford to forget that, and — neither can you. 

THE BUDA COMPANY, HARVEY, <3K> ILLINOIS 
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WYMAN 
GORDON 



TRUE ECONOMY 
of PRODUCTION 

Our Notion of True 
Economy in This 
Business is Building 
Machinery to Fit Ex- 
actly the Work it Will 
be Called Upon to Do. 



mm** 



WE work in co-operation with 
the manufacturer, designing, 
forging, testing and machin- 
ing toward the end that each job 
shall represent the least possible cost 
for a product that will perform with 
full and unfailing efficiency. 

We guarantee our forgings, not only 
against imperfections of material, but 
also as to design, workmanship and 
delivery. 

You can obtain the best results pos- 
sible by bringing your drop forging 
problems to us and letting us co- 
operate with you in solving them. 
Many years of just this sort of work, 
together with workmen and plant 
trained and equipped to the highest 
efficiency, combine to offer you an 
opportunity unobtainable elsewhere. 

So far as we know, our guarantee 
stands alone. 



WYMAN -GORDON CO. 

WORCESTER, MASS. 
Clcrrland . Detroit 
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GUARANTEED 
FORGING S 
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Jfs Coming Your Way! 

THE STUDEBAKER 
GOLD CAR 



AT the New York Show, where it was exhibited for the 
-first time, it created even more interest than the 
famous'Gold Chassis of a year ago. It is not the Gold 
Chassis of last year — but an entirely new Series 18 chassis 
equipped with a new Series 18 body. It is mechanically 
complete and can be operated. 

This greatest of all Show features will be exhibited at 
the Shows in the following cities: 

CHICAGO, ILL. 
KANSAS CITY, MO. 
OMAHA, NEBR. 
MINNEAPOLIS, MINN. 
ST. LOUIS, MO. 
BOSTON, MASS. 
PITTSBURGH, PA. 

The full line of Series 18 Studebaker cars will also be 
on exhibition at each of the above Shows. 

Factory representatives will be in attendance to give 
full information regarding the line, and details relative 
to any open dealer territory. 



South Bend, Ind. j" 



STUDEBAKER 

Detroit, Mich. 

Address All Correspondence to Detroit 



Walkervllle, OnL 
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Setting the Stage at 
Chicago 

Three Shifts of Workers Busy 
Building Medieval Castle 
in Coliseum for Show 

Chicago, Jan. 23 — Preparation of the 
Coliseum and its adjacent buildings for 
housing the seventeenth annual car ex- 
hibition which opens Saturday presents 
a more serious problem to manager S. A. 
Miles and his associates than it has in 
recent years. The great Allied Bazaar 
which has been in progress in the mam- 
moth structure, closed last Saturday night 
and almost before it came to an end work- 
men invaded the building and started on 
their work of devastation of the booths 
and special decorations for the charity 
function. They have been working con- 
tinuously in 8-hr. shifts in the trans- 
formation of the Coliseum from a street 
of all nations into an ancient English 
castle. 

Ninety-six automobile manufacturers 
will exhibit their products. This is 
larger than the number at New York 
2 weeks ago. There will be 165 exhibitors 
of accessories, making a total of 261 dis- 
tinct displays. 

The Chicago exhibition always is 
looked upon as more of a business show 
than is the New York exhibition and it 
is anticipated that the coming show will 
surpass former records. Dealers are 
flocking to the city, hotels are full and 
show business already is under way. 
Texas dealers are on their way here in 
a special train. Four thousand dealers 
are expected and ticket arrangements for 
them are the same as they were at the 
New York exhibition. 

The scheme of decoration will be a 
union of medieval and early English 
renaissance ; and the somber massiveness 
of the foundation gives an impressive 
effect. The scenic setting has been de- 
signed at a cost variously estimated be- 
tween $30,000 and $50,000. 



Aside from the main attraction at the 
Coliseum and its three supplementary 
structures, there will be a number of 
special displays in place of or in addi- 
tion to the master exhibit. The Chicago 
Salon will appear for the second time in 
the Elizabethan room of the Congress, 
opening Monday, Jan. 29 and running 
for the week. 

Standard Parts Negotiating for Purchase 
of Western Spring Co. 

Cleveland, Jan. 23 — Negotiations are 
on for the purchase of the Western 
Spring & Axle Co. by the Standard Parts 
Co., recently formed by the consolida- 
tion of the Perfection Spring Co. and the 
Standard Welding Co. The large mag- 
nitude of this combination is manifested 
in the fact that the Western Spring com-, 
pany owns four plants in Michigan and 
Ohio, including properties such as the 
Armstrong plant in Flint, the Hess-Pon- 
tiac and Cleveland-Canton Spring plants 
in Canton, and the Hess Spring & Axle 
Co., Carthage, Ohio. 

Christian Girl, president of the Stand- 
ard Parts Co., states that the deal is still 
entirely uncertain. 

United Motors Buys Radiator Damper 

Detroit, Jan. 24 — The damper used on 
the Hudson and Columbia cars and owned 
by the Detroit Motor Appliance Co. has 
been sold conditionally to the United 
Motors Co. pending an investigation of 
the patents. The device is made by the 
Harrison Radiator Co. through a patent 
license granted to the Hudson company 
by the owner. The sale stipulates that 
the Detroit Motor Appliance Co. may 
continue to manufacture a damper for 
use on Ford cars. A subsidiary company 
will be formed for this purpose. 

Hastings Vice-President of Hupp 
Detroit, Jan. 22— C. D. Hastings has 
been made vice-president and general 
manager of the Hupp Motor Car Corp. 
Except for the 2 years 1915 and 1916, he 
has been with the company since its be- 
ginning. 



Hall Lamp Co. Buys 
Badger Brass 

Plant Sold for $400,000— Yule 
Retires— $2,000,000 Busi- 
ness for 1917 

Detroit, Jan. 22 — The purchase of the 
Badger Brass Mfg. Co., Kenosha, Wis., 
by the C. M. Hall Lamp Co., Detroit, was 
completed on Jan. 20, the Badger plant 
being sold to the Hall company for ap- 
proximately $400,000. 

The transaction was handled by J. F. 
Hartz, president of the purchasing com- 
pany and William F. Anklam, secretary 
and general manager. The business will 
be carried on from the central offices at 
Detroit, Mr. Anklam handling both plants 
as the general manager and G. A. Mahler 
working as the manager of the Kenosha 
factory. 

Expect $2,000,000 Business 

The consolidation makes the Hall com- 
pany the largest producer of its kind. 
Business for the next year for both 
plants, it is estimated will total more 
than $2,000,000. 

G. A. Yule, president, R. H. Wells, 
treasurer and C. G. Koch, vice-president 
of the Badger company retired from that 
concern on Jan. 20, immediately follow- 
ing its sale. 

Badger Name to Be Continued 

The Badger Brass Mfg. Co. was or- 
ganized in 1896 and had a capital stock 
of $200,000. The name of the firm will 
be perpetuated by its purchasers. The 
C. M. Hall Lamp Co. was founded in 
1908 and has a capital stock of $750,000. 
Its officers are J. F. Hartz, president, 
F. T. Buchanan, vice-president, J. L. Mc- 
Donell, treasurer, and G. M. Anklam, 
secretary and general manager. Mr. 
Anklam, who was active in the purchase, 
was connected with the Badger company 
for 10 years prior to his coming to De- 
troit to form the Hall concern. 
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Hand Horn Patents 
in Suit 

Piel, Owner of Long Patent, 
Charges Aufiero Patent In- 
terferes — Claims Priority 

New York, Jan. 20— Gottfried Piel of 
the G. Piel Co., Long Island City, and 
owner of the Long hand horn patent, has 
brought suit against Emanuel Aufiero, 
charging that patent No. 1,207,834, 
granted to Aufiero, interferes with the 
Long patent, which it is claimed has the 
right of priority. 

The suit is one of the unusual types 
known as interfering patent suits, such 
a suit being possible only when the pat- 
ent office has issued two patents claiming 
the same invention. 

To Bring Countersuit 

The Aufiero interests state that a coun- 
tersuit will be brought very soon. 

Patent No. 1,090,080, owned by Mr. 
Piel, was granted March 10, 1914, to 
George F. Long, the inventor, on an ap- 
plication filed Sept. 30, 1910, and was 
assigned to Mr. Piel. Mr. Aufiero's pat- 
ent, No. 1,207,834, was granted Dec. 12, 
1916, on an application filed Feb. 20, 
1913, as a division of an application filed 
May 31, 1912. The bill of complaint in 
the suit lays particular emphasis on 
claims 7, 8, 9 and 10 of the Long patent 
and alleges that the Aufiero patent con- 
tains as claims 1, 2, 3 and 4 claims in 
the identical language of 7, 8, 9 and 10 
of the Long patent. The Aufiero patent 
is also alleged to contain other claims 
which conflict and interfere with the 
claims of the Long patent. 

The complaint declares that Mr. Long 
conceived and put in practice the inven- 
tion of his patent and particularly the 
features covered in claims 7, 8, 9 and 10 
long prior to Sept. 30, 1910, the date of 
application for the patent. It is also 
stated that horns embodying the inven- 
tion were put into use by him and his 
associates before May 31, 1910, and al- 
leges that claims 1, 2, 3 and 4 of the 
Aufiero patent are void, as the invention 
they describe was in public use for more 
than 2 years prior to the date when 
Aufiero filed the original application of 
which the application which resulted in 
the granting of patent N^o. 1,207,834, 
"purports to be a division." Long horns 
were sold by Long and his associates 
early in the spring of 1911, the bill of 
complaint states, and it alleges that 
Aufiero obtained his patent No. 1,207,834 
by fraudulent means in that he knew he 
was not the original inventor of the in- 
vention specified in his patent. 

Mr. Piel asks for the establishment of 
title to the invention, the issuance of a 
preliminary injunction restraining Mr. 



Aufiero and his associates from assign- 
ing right, title or interest in patent No. 
1,207,834 without leave of the court, and 
also for a decree adjudging the Aufiero 
patent, and particularly claims 1, 2, 3 
and 4 thereof, void and directing the 
proper authorities to cancel the patent 
and to make the proper entries as to the 
concellation thereof in the records of the 
United States patent office. 

Long Claims Involved 

Claims 7, 8, 9 and 10 of the Long pat- 
ent are as follows: 

7 — In a device of the character described, a 
diaphragm, energy transmitting means, and 
energy receiving, storing and imparting, 
means adapted to receive energy from the 
transmitting means, said second means be- 
ing always free immediately to transmit 
said energy to the diaphragm. 

8 — In an alarm or signalling apparatus, a 
diaphragm, a wear piece carried by said dia- 
phragm, a rotor adapted to actuate said 
wear piece to vibrate the diaphragm, said 
rotor constituting a heavy flywheel having 
a relatively large mass, and manually actu- 
ated means for intermittently energizing 
said flywheel and vibrating the diaphragm 
for a period of time extending beyond the 
period during which energy is applied to said 
flywheel. 

9 — In an alarm horn a signalling apparatus, 
a diaphragm, a rotatable member adapted 
to vibrate said diaphragm, and actuating 
means Intermittently In operative engage- 
ment with said diaphragm vibrating mem- 
ber, said member constituting an energy 
reservoir having capacity to produce con- 
tinuous vibration of the diaphragm during 
Intermittent movement of said actuating 
means of sufficient frequency to generate a 
continuous note. 

10 — In a device of the character described, 
a diaphragm, and means for vibrating the 
diaphragm, comprising energy transmitting 
means, and energy receiving and imparting 
means of large mass receiving the energy 
from the transmitting means, and adapted to 
resist the Influence of irregularly applied en- 
ergy and to move with gradually Increasing 
and decreasing velocity. 

The suit is in the United States Dis- 
trict Court for the Eastern District of 
New York. 



Pierce-Arrow Raises Car Prices 

Buffalo, Jan. 22— The Pierce-Arrow 
Motor Car Corp. has increased its prices 
for 1917. The touring and the 48-road- 
ster model have been increased $500, the 
model 38-closed body, $700; and the 
model 48-closed body, $800. This change 
makes the present price list as follows: 
38-models except brougham and landau- 
let $4,800, brougham and landaulet 
$5,900; 48-models, roadsters and five- 
passenger touring car $5,400, seven-pas- 
senger touring $5,500, limousine $6,800; 
66-model, two and four-passenger road- 
sters $6,400, seven-passenger touring 
$6,500, limousi»e $7,800. 

Simplex Chassis $1,000 Higher 

New York, Jan. 22 — Simplex Automo- 
bile Co. has increased the price of its 
chassis $1,000. The chassis now sells for 
$6,000. 

Amedee Bollee, Sr., Dead 
Paris, Jan. 21 — Amedee Bollee, Sr., a 
brother of Leon, the inventor, known in 
France as the father of automobilism, is 
dead. Mr. Bollee was the builder of a 
steam car in 1873. 



Lindsay Axle Not 
Invention 

Court's Reason for Awarding 
Decision to Winton as An- 
nounced Last Week 

Cincinnati, Jan. 22 — Lack of inven- 
tion in the Lindsay axle was the reason 
given by the United States Sixth Circuit 
Court of Appeals in deciding in favor 
of the Winton company, appellant, on 
Jan. 12, in the case of Winton Motor 
Carriage Co. vs. Lindsay Auto Parts Co., 
suit for infringement of Lindsay patent 
No. 748,760. 

The court herein takes direct issue 
with the opinion of Judge Clarke in the 
district court, which held that the Lind- 
say rear axle combination was novel in 
mode of operation and appearance. 

The present hearing was before Cir- 
cuit Judges Knappen and Denison, and 
District Judge Cochran. The decision 
was handed down by Judge Denison. 

The court held that the principle of 
building an axle so that the differential 
could be easily inspected, and the live 
axle sections readily withdrawn, was not 
new; and that the method used by Lind- 
say exhibited only such skill as was to 
be expected by one trained in mechanics. 
It held that the combination had been in 
the main shown in two earlier patents, 
one to Lindsay, No. 612,360, and one to 
Winton, No. 610,466. 



Percy Martin on English Air Board 

New York, Jan. 18 — A signal honor 
has been conferred on an American who 
for many years has been one of the lead- 
ing figures in automobile manufacture in 
England. Percy Martin, for 12 years 
managing director of the Daimler com- 
pany in Coventry, and who was born in 
U. S. A. has been appointed one of a 
committee of three men constituting the 
Air Board, an assembly of business men 
having full control of all questions, in- 
cluding design, manufacture and supply ' 
of aeroplanes for all government pur- 
noses. This Air Board was appointed 
to solve the long-standing dispute be- 
tween the army and navy as to which 
should control questions of design, manu- 
facture and supply of aeroplanes. The 
Air Board has no control over the use of 
the aeroplanes once they are furnished 
to either the army or navy. 

Houk Director of Buffalo Trade Board 

Buffalo, Jan. 21— George W. Houk 
has been elected a director of the Buf- 
falo Chamber of Commerce. Mr. Houk 
is president, general manager and con- 
trolling stockholder in the Houk Mfg. 
Co. 
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Truck Owners to 
Fight Tax Bills 

Committee Named to Ask New 
York Legislature for a 
Scientific Schedule 

New York, Jan. 22 — Emphatic protest 
against the motor truck tax bills before 
the New York legislature, and an effort 
to get a scientific schedule evolved, re- 
sulted from the meeting of motor truck 
interests at the Automobile Club of 
America to-day. 

Representatives of the Motor Truck 
Club of America which called the gather- 
ing, of the National Automobile Chamber 
of Commerce, of the Motor Truck Club 
of New Jersey, of the Automobile Deal- 
ers' Assn. and of similar organizations, 
unanimously voted to protest against the 
proposed rates which would increase the 
fees from double to fourteen times the 
present charges. 

A plea to have a state commission ap- 
pointed with sufficient funds and power 
to determine scientifically the relative 
degrees of road wear as caused by the 
different types of vehicles will be pre- 
sented to the state authorities by a com- 
mittee endorsed by this meeting. 

Claims Schedule Illegal 

The motion of protest was presented 
by Joseph Husson, associate editor of 
The Commercial Vehicle, which has been 
opposing the findings of the special motor 
truck fee commission. This commission 
presented a schedule based on gross 
weight and the seating capacity of buses, 
whereas the law which created it specified 
that the tax basis be upon the time use 
of roads or the wear caused on such 
roads. The schedule has been opposed as 
unconstitutional on the theory that a 
commission has no right to fix taxation. 
Governor Whitman has coincided in this 
opinion; and Senate Bill No. 73 with 
Assembly Bill No. 123 were introduced 
Jan. 15 to give legal support to the com- 
mission's findings. 

President Stephens of the Motor Truck 
Club and seven other members of the 
organizations represented to-day will go 
to Albany to ask for a hearing on these 
bills and to propose the scheme for a 
scientific schedule. 

This committee will point out that mo- 
tor truck owners are willing to pay their 
fair share of the taxes, that it is less 
expensive for them to pay reasonable 
taxes and have good roads, than to pay 
merely nominal taxes and have bad roads 
which mean constant wear and tear on 
the trucks. 

The proposed tax is burdensome in that 
trucks are already taxed as personal 
property up to 2 per cent of their value 
whereas passenger cars are not, the com- 



mittee will point out. It will also advise 
that the large number of horse wagons be 
taxed, and will contend that the proposed 
regulation would hinder the most pro- 
gressive type of road transportation. 

The committee will propose that the 
present charges be continued until the 
findings of the desired scientific body 
have been arrived at. 

The Motor Truck Club of America is 
sending out notices to its members which 
are in the form of a protest to accom- 
pany the payment of registration fees 
on their trucks or omnibuses. 

Ayers Fisk Sales Manager 

New York, Jan. 20 — F. H. Ayers has 
been appointed sales manager of the 
Fisk Rubber Co., New York, with head- 
quarters at the company's general offices 
at Chicopee Falls, Mass. Mr. Ayers has 
been with the Fisk company for many 
years and was formerly supervisor of 
districts. 

Napier Detachable Wire Wheel Patent 
Invalid 

New York, Jan. 18 — There was re- 
cently settled in England a long-standing 
dispute covering the basic patent of a 
detachable wire wheel, that is a wire 
wheel in which the wheel can "be re- 
moved, leaving the hub with its bearings 
in position on the axle. This patent was 
for years held by J. S. Napier, formerly 
of the Arrol-Johnson concern, and who 
licensed the majority of the wire wheel 
manufacturers in England. The courts 
have decided the patents invalid and con- 
sequently any person is free to manu- 
facture detachable wire wheels. This 
decision does not in any wise affect the 
validity of the many patents covering 
different methods of attachments as well 
as locking devices. 

Kepler Briscoe Purchasing Agent 
Jackson, Mich., Jan. 19 — H. L. Kep- 
ler has been appointed purchasing agent 
of the Briscoe Motor Corp., this city. 
Six years ago Mr. Kepler left the Na- 
tional Cash Register Co. with C. A. 
Woodruff to join the Chalmers organi- 
zation, where he was associated with 
Mr. ' Woodruff as assistant purchasing 
agent until the present change. 

Willeman Resigns from Briscoe 

Lansing, Jan. 20 — A. B. Willeman has 
resigned as superintendent of purchases 
for the Briscoe Motor Corp., this city. 

Schyler Leaves for Scandinavia 

Detroit, Jan. 20 — W. A. Schyler who 
handles the export business of the Buick 
Motor Co. and is foreign representative 
for the General Motors Export Co., left 
Detroit this week for the Scandinavian 
countries. 



England Stops Car 
Manufacture 

68-Cent Gasoline Restricts Use 
—Not Over 200 Unsold 
U. S. A. Cars 

New York, Jan. 17 — Joseph A. Mackle, 
Director of the Willys-Overland, Ltd., 
London, who for several years past has 
been an annual visitor at the New York 
shows arrived in this city to-day too late 
for the show, due to steamship delays. 
Mr. Mackle expects to be in the country 
several weeks and will attend the Chicago 
show. According to Mr. Mackle, there are 
not over 200 unsold U. S. A. cars in the 
British Isles at present. When the com- 
plete prohibition order barring importa- 
tion of passenger cars into England was 
enforced March 21, there was on hand a 
3 months' normal supply of U. S. A. auto- 
mobiles. Due to government restrictions 
on gasoline, this 3 months supply proved 
adequate for 10 months, otherwise the 
surplus would have been exhausted 
months ago. At present gasoline is sell- 
ing at 68 cents per Imperial gallon and 
each private motorist is given 2 gal. of 
gasoline a week for his private use. This 
means approximately 50 miles per week 
of motoring and because of such the use 
of cars has been very much restricted. 

Under Munitions Director 

Beginning with Dec. 15, the govern- 
ment restricted the manufacturing of 
passenger automobiles in England by 
English makers. Previous to that time 
the Ford factory in Manchester and a 
few other manufacturers were producing 
passenger cars. Ford was making as 
high as 200 per week at its Manchester 
factory. Since Dec. 15 the activities of 
the Ford and other factories have been 
restricted to delivery wagons, ambu- 
lances, etc. 

At present all of the automobile fac- 
tories are under the direction of the Min- 
ister of Munitions and for control pur- 
poses he has divided the entire industry 
into three broad divisions: A, manufac- 
ture of passenger cars; B, manufacture 
of commercial cars; C, automobile repair 
work. The manufacture of class A has 
been stopped,. A warning order has been 
issued to proceed more slowly in the 
manufacture of commercial cars. A re- 
cent order limited the amount of any 
one repair job to $50. If the repair work 
on a passenger car exceeds this amount a 
special permit from the government must 
be obtained. This restriction has been im- 
posed due to conservation of labor. 

The extent to which manufacturing 
has increased in the British Isles may be 
illustrated by one example. Village X 
before the war was a straggling hamlet 
of a few hundred inhabitants. To-day 
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there are over 20,000 men employed in 
the manufacture of munitions, and there 
is one row of munition factories extend- 
ing over 8 miles. The buildings are not 
continuous but separated as required in 
all munition centers. 

To date there has been no conscription 
of labor in the British Isles and no rigid 
regulation of drink or food. There have 
been requests for the public to restrain 
itself in connection with these matters. 

Previous to the war there were ap- 
proximately 4000 dealers and garagemen 
in the country. Many of these dropped 
out of business soon after the war and 
those remaining have been selling U. S. 
A. cars and trucks. Since the importa- 
tion of U. S. A. cars has ceased, many 
London dealers have been using their 
few lathes on sub-contracts for munition 
manufacture. London dealers have been 
doing a big business in buying and sell- 
ing second-hand cars. 

The use of taxicabs has lessened very 
materially but in spite of 68 cent gaso- 
line, the rate of charge is still 16 cents 
a mile the same as it has been for years. 
Taxicabs are in general use in the heart 
of the city but not used much in the out- 
lying sections. There are still 2000 pas- 
senger buses, the majority of which are 
operating in the more central part of the 
city. Women drivers are becoming com- 
mon on taxicabs and light deliverey 
wagons. 

Batt Is Hess-Bright Sales Manager 

Philadelphia, Jan. 22 — W. L. Batt 
has been made sales manager of the 
Hess-Bright Mfg. Co., this city, and will 
have entire charge of its sales after Feb. 
1. Mr. Batt has been connected with 
this company since its early days. 

Hutton Director of Tim ken Purchases' 
Detroit, Jan. 22 — W. H. H. Hutton, 
Jr., has been made director of purchases 
for the Timken Axle Co. The company 
recently held a stockholders' meeting and 
re-elected all of its officers with the one 
exception. 

Hansen Haynes Purchasing Agent 
Indianapolis, Jan. 22 — C. I. Hansen, 
formerly of the purchasing department 
of the Mitchell-Lewis Motor Co., Racine, 
Wis., assumed his duties as purchasing 
agent for the Haynes Automobile Co., 
Kokomo, Ind., last week, succeeding C. 
H. Landsittel. Carl Heady will continue 
to serve as assistant purchasing agent 
for Haynes. 

Freeman Joins Robbing & Myers 
Springfield, Ohio, Jan. 19 — H. E. 
Freeman, formerly vice-president of the 
American Trust & Savings Bank, this 
city, has been appointed treasurer of the 
Robbins & Myers Co., this city, makers of 
electric motors, generators and fans. 



70 Per Cent of Crude 
Oil for Fuel 

Independent Oilmen's Assn. Pre- 
dicts Common Use of Kero- 
sene Driven Vehicles 

Washington, (Special Telegram) , 
Jan. 24 — Within 5 years 70 per cent of 
all crude oil produced above 30 gravity 
will be converted into fuel, the balance 
to supply the lubricants necessary to keep 
the engines and bearings cool, Secretary 
Grant of the Independent Oilmen's Assn. 
predicted at the zone convention here to- 
day. 

Low-grade oils will be successfully 
used in carbureters much sooner than the 
general public expects, the society con- 
cluded. Commercial vehicles using kero- 
sene as fuel will be in common use, it is 
believed; but the convention was divided 
on the practicability of kerosene for pas- 
senger cars. 

The Independent Oilmen's Assn. went 
on record to-day as indorsing a discus- 
sion of the possibility that the use of 
kerosene may not only be made more 
profitable, but that soon it may be made 
to perform uses now impossible; that, 
despite improvements in refining condi- 
tions, consumption has always a little 
more than kept pace with them. Within 
from 3 to 5 years, it was agreed, due 
principally to the increase in the num- 
ber of automobiles in use, the price of 
gasoline will not only be considerably 
higher than it is, but it will be a difficult 
matter to obtain the fuel in sufficiently 
large quantities to supply the demand; 
natural gas is being condensed in large 
volume and has demonstrated its useful- 
ness in the satisfactory blending with 
lower grade products to make a mer- 
chantable article; cracking systems and 
processes have been tried, some proving 
successful, others unsuccessful, until at 
the present time barely three or four are 
considered seriously. The one thing 
which could solve the problem, but only 
temporarily, would be the adaptation of 
kerosene as a satisfactory fuel to in- 
ternal combustion engines. 

Some Practical Devices 

Discussing the gasoline problem in 
connection with the need for the adapta- 
tion of kerosene as a satisfactory fuel 
for internal combustion engines, secre- 
tary E. E. Grant, in a report on investi- 
gations made by a special sub-committee 
of the association headed by Judge M. J. 
Byrne, Waterbury, Conn., Prof. C. E. 
Lucke and Prof. F. J. Metzger, both of 
New York, said attention of the com- 
mittee had been brought to the follow- 
ing makers of kerosene carbureters: 

John Good Inventions Co., Brooklyn : Uni- 
versal Carbureter Co.. Cleveland ; Oeorfte 



Jacobs, Detroit ; A. A. Wootton, Eureka, 
Kan. ; Holley Bros., Detroit ; Alfred Conn, 
Warren, Pa. ; Wilcox-Bennett Co., Minne- 
apolis , Kerosene Motor Co., Peoria, 111. ; Dr. 
A. J. Edwards, Hot Springs, Ark. ; and John 
Rome Battle, Germantown, Pa. 

Kerosene appliances: J. W. Meaker, Jr., 
Evanston ; Peter Orance. New York ; W. G. 
Gehrs. Milwaukee ; M. B. Hammond, Bridge- 
port, Conn. ; H. A. Gilbert, Brooklyn ; Hydro 
Carbon Converter Co.. New York; Chemical 
Mixtures Collis Co., Clinton, Iowa, and C. A. 
Whitcomb, Stratham, N. H. 

New cracking method : Ellis Foster Co.. 
New Jersey. 

The sub-committee finally selected a 
kerosene carbureter manufactured by 
Holley Bros., Detroit, and one by John 
Good, Brooklyn, as, in their opinion, 
worthy of recommending and pushing, 
said Secretary Grant. He added, Holley 
Bros, promised to be ready within 60 
days to turn out their carbureters in 
sufficient quantity to fill orders. 

Professors Lucke and Metzger, Geo. 
P. Brockway, Warren, Pa., L. H. Atkin- 
son, New York, and F. E. Vantilburg, 
Minneapolis, of the special committee on 
kerosene carbureters, were not present at 
the meeting Tuesday night to discuss this 
proposition, those present including 
Judge Byrne, T. B. Westgate, Titusville, 
Pa., T. G. Cooper, Philadelphia, and Sec- 
retary Grant. 

Thomas H. Prosser and John Good 
drove from Brooklyn to Washington in 
Mr. Good's D-45 Buick, equipped with his 
kerosene carbureter, making the run 
without a stop on account of carbureter 
trouble. No gasoline was carried. Mr. 
Good gave several demonstrations. 



Goodrich Earnings 13% on Common 
New York, Jan. 24 — Earnings of the 
B. F. Goodrich Co. during 1916 were 
given as amounting to $9,550,000, or 
about 13 per cent on the common stock, 
in a preliminary report at the meeting of 
the board of directors held here to-day. 
This statement shows $2,715,679 less than 
1915 earnings, the drop being due to in- 
creased cost of manufacture without cor- 
responding increase in prices. 

The directors declared a dividend of 1 
per cent on the common stock and also a 
dividend of 1% per cent on the pre- 
ferred for the next two quarters. 

Two Genolite Lighting Systems 
Detroit, Jan. 22 — The Detroit Starter 
Co. hereafter will sell its Genolite elec- 
tric lighting system for Fords in two 
models— Type C at $2,985 and Type D. 
These systems are the same except that 
the Type D includes a windshield spot- 
light with a 7-in. door and a mirror. 
Type C system includes a generator, 
storage battery, side lamps, tail lamp and 
head lamp control. The equipment can 
be installed in 2 hr. and requires no ma- 
chine work. One feature of the installa- 
tion is that it automatically controls the 
current flowing through the headlamps 
so that their brilliancy remains constant 
at all car speeds. 
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Maxfer Brings Out 
1-Ton Truck 

Has Worm-Drive, Electric 
Lighting and Non-Stall Dif- 
ferential — Price $1,195 

Chicago, Jan. 23— The Maxfer Truck 
& Tractor Co., which has been making 
truck forming attachments for Ford cars, 
is bringing out a new 1-ton truck com- 
plete which will be styled the Dependable 
and will sell for $1,195. The truck is 
equipped with a four-cylinder, 3% by 5 
in. engine, is worm-driven and has a 
number of features including electric 
lighting and starting equipment and a 
Bailey non-stall differential. The wheel- 
base is 130 in. and the loading space 4 to 
6 ft. wide and 9 to 11 ft. long, according 
to the type of body. Rear tires are solid 
pressed-on type 34 by 4. The equipment 
includes cab curtains and a windshield. 

The new truck together with the Max- 
fer company's "whale for work," the 
Ford converting unit, will be exhibited 
at a special showroom directly opposite, 
the Coliseum at 1512 South Wabash Ave- 
nue. During the show the company will 
make its headquarters at this salesroom. 
The company will produce 28,000 of its 
truck units this year and in addition will 
produce 2000 of the Dependable models. 
The Chicago plant is being quadrupled in 
size and in addition there is a plant at 
Martinsburg, Va. 

The Maxfer company will give a din- 
ner at the Chicago Athletic Assn., Jan. 
81, for its dealers and salesmen. 

Murray to Head National Rubber 

Pottstown, Pa., Jan. 20— James A. 
Murray, vice-president and general man- 
ager of the Seamless Rubber Co., New 
Haven, Conn., will take the presidency 
and general management of the National 
Rubber Co., this city, on March 1. Mr. 
Murray is one of the most widely known 
men in the rubber industry, having been 
with the Seamless company 22 years. 

Jacob G. Feist, who retires as presi- 
dent of the National company, becomes 
commercial and sales manager. 

E. L. Ferguson, Pioneer Tourist, Dies 
Washington, Jan. 19 — Ernest Lincoln 
Ferguson, better known in the automo- 
bile field as Fergy, died to-day. Mr. 
Ferguson was the manager of the local 
bureau of the American Automobile 
Assn. He was 51 years old and is sur- 
vived by a widow and two children. 

Mr. Ferguson was a pioneer blazer of 
trails throughout the country. Since the 
inception of the automobile he made log- 
ging and signmarking highways his 
life's work. He was the director of sev- 
eral national tours, the Munsey, and the 



New York-Atlanta. He acted as official 
starter in the past Glidden Tours and 
managed a number of automobile con- 
tests. At one time he was automobile 
editor of the New York Evening Mail 
and connected with Motor Age when that 
publication first began. 

One of Mr. Ferguson's notable achieve- 
ments was the piloting of the first mer- 
chandise-carrying motor truck from New 
York to San Francisco. 

Trego Resigns from Knox and Spring- 
field Motors 

Springfield, Mass., Jan. 19 — F. H. 
Trego has resigned as chief engineer of 
the Knox Motors Co., and of the Spring- 
field Motors Co., of which he was works 
manager and a vice-president. He has 
been succeeded by E. R. Gurney as chief 
engineer at the Knox plant. Mr. Gurney 
was formerly in the engineering depart- 
ment, General Electric Co., having been 
with that company nearly 15 years. 

Raise $100,000 for Factory 

Fostoria, Ohio, Jan. 23 — E. W. and 
W. O. Allen of the Allen Motor Co. out- 
lined their plans to 300 members of the 
Chamber of Commerce yesterday. The 
meeting was for the purpose of raising 
$100,000 stock subscription for an auto- 
mobile body plant to be built in addition 
to a $150,000 automobile factory which 
the Allen company will build on a 55- 
acre tract of land recently purchased 
by that concern. More than $110,000 
worth of ' stock was subscribed for the 
body plant within 15 minutes. 

Stewart-Warner Earns $2,215,043 
Chicago, Jan. 24 — The Stewart- 
Warner Speedometer Corp., this city, 
earned $2,215,043 in the year ending Dec. 
31, 1916. This is an increase of $184,- 
423 over 1915, and equivalent to approx- 
imately 21% per cent on the $10,000,000 
common stock after payment of dividends 
on preferred now retired. 

Lamson Truck Adds 

Chicago, Jan. 22 — The Lamson Truck 
and Tractor Co., formerly known as the 
Zeitler & Lamson Truck Co., this city, 
has completed an addition to its plant. 
Additional space on account of increased 
business for 1917 will be needed before 
the expiration of the year. After re- 
organizing this company decided to en- 
large the scope of its business and has 
entered into a selling campaign for na- 
tional and international distribution. 

Economy Motor Co. Repudiates Merger 

Tiffin, Ohio, Jan. 24 — The Economy 
Motor Co. has repudiated the merger 
which had been arranged for with the 
Bellefontaine Automobile Co. and will 
soon float an issue of stock to increase its 
Tiffin plant. 



British Tanks Built 
at Lincoln 

High Wall Surrounded Factory 
-Two Six-Cyl. Daimler 
Sleeve- Valve Engines 

London, Eng., Jan. 6 — Much of the 
secrecy which surrounded the manufac- 
ture of the now famous automobile tanks 
has been dissipated. No war device built 
in England is kept such a secret as the 
tanks. They were built at Lincoln where 
a high wall surrounded the factory. The 
workmen entered this inclosure and were 
not permitted to leave it or see their 
families for a period of 3 months. Each 
tank is fitted with two six-cylinder 
Daimler sleeve-valve motors of approxi- 
mately 150 hp. The tank has four for- 
ward speeds, the maximum being 6 m.p.h. 

Paige Orders Increase 300 Per Cent 

Detroit, Jan. 24 — The Paige-Detroit 
Motor Car Co., this city, reports an in- 
crease in present orders of 300 per cent 
over a year ago. At the stockholders 
meeting it was reported that 39 per cent 
cash dividends was paid on average cap- 
ita] stock paid in 1916 with a capital 
stock increase of 108 per cent in value 
during the same year. 

Springfield Bodies from Detroit Plant in 
60 Days 

Detroit, Jan. 24 — The Springfield 
Body Corp. at its annual stockholders' 
meeting reported that the local plant is 
75 per cent completed, and that the cor- 
poration would be shipping bodies from 
its plant within 60 days. The company 
has licensed thirteen manufacturers to 
build the Springfield type body on a 
royalty basis and thirty-two automobile 
companies have adopted it as standard 
equipment. 

Sedan Body to Build 

Union City, Ind., Jan. 24 — The Sedan 
Body Co., this city, will complete its new 
building in June. The brick structure 
will be two stories and will have 54,000 
sq. ft. floorspace. C. C. Adelsperger is 
president and general manager and C. 
C. Koontz is secretary and treasurer. 
Two hundred men will be employed. 

Houk Mfg. Co. Adds 
Buffalo, Jan. 24— The Houk Mfg. Co., 
this city, is building an addition to its 
factory at a cost of $26,000. 

Champion Factory Ready Feb. 1 
Fulton, III., Jan. 21— Champion Mo- 
tor Car Co. will start production in its 
reconstructed factory Feb. 1. The out- 
put within 6 weeks from this time will 
be 270 light delivery cars per week. 
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Hackett and Gem 
To Move 

Jackson, Mich, and Delaware 
Companies Will Locate in 
Grand Rapids 

Grand Rapids, Mich., Jan. 22— This 
city is. to have two new automobile manu- 
facturing plants, announcement having 
been made that the Hackett Motor Car 
Co., now located in Jackson, Mich., and 
the Gem Motor Car Co., recently organ- 
ized under the laws of Delaware, will 
build here. 

At present the Hackett plant gives 
employment to about 200 men. A $50,- 
000 factory will be erected in this city. 

The Gem company was organized about 
a month ago with an authorized capital 
of $250,000 of which $150,000 is yet to 
be issued. The intention of the company 
is to buy chassis and bodies complete 
and assemble them here. Some of the 
parts will be manufactured here. A 
light four delivery car, capacity 1000 lb., 
is being assembled in Detroit. 

Over 250 Attend Champion Convention 
Toledo, Jan. 22— The third annual 
get-together and banquet of the Cham- 
pion Spark Plug Co. was held at the fac- 
tory Jan. 20, the banquet being held at 
the Toledo Club that evening. More 
than 250 persons were present. Each 
year the Champion company runs a train 
of special cars to its plant, carrying en- 
gineers and other officials from the De- 
troit motor car factories. 

Convention at Packard Plant 

Detroit, Jan. 20— A 2-day convention 
for dealers and truck sales managers 
started Friday at the Packard factory. 
Sales plans for 1917 were discussed. 
Representatives from fifteen Packard 
agencies were present. 

Everitt Resigns from Raybestos 

Bridgeport, Conn., Jan. 24— Richard 
Everitt, sales manager of the Raybestos 
Co., this city, has resigned, effective to- 
morrow: For the present his assistant, 
M. S. Judd, will assume his duties. 

Schwartz Wheel to Add 
Philadelphia, Jan. 19— The Schwartz 
Wheel Co., this city, has acquired prop- 
erty about 160 by 200 ft., adjoining its 
plant, to be used for extensions. 

Durant Interested in Iron Co/ 

Saginaw, Mich., Jan. 20— The Sag- 
inaw Malleable Iron Co. has been in- 
corporated here with a capital of 



350,000 to employ 450 men and to have 
12,000 tons capacity. Active operations 
will begin July 1. Among the principal 
stockholders is W. C. Durant of the Gen- 
eral Motors Co. This industry has been 
brought to this city through the efforts 
of G. H. Hannum, general manager of the 
Jackson-Church-Wilcox Co., a division 
of the General Motors Co.; C. F. Dro- 
zeski of Chicago and J. B. Kirby of 
Saginaw. Mr. Drozeski will be the man- 
ager of the concern. 

Continental Motors Buys Land 

Detroit, Jan. 20— The Continental 
Motors Co. has purchased a block of 
property in this city which now rests in 
the Continental Realty Co., a concern 
organized by B. F. Tobin and R. W. Jud- 
son, president and vice-president respec- 
tively of the Continental Motors Co. 
The property includes what was known 
as the Hovey plant on Western Avenue 
between Third and Fourth Streets. 

Fageol in Production in March 

Detroit, Jan. 23 — Production will be 
started in March on the 2-ton truck 
designed for the Fageol Motors Co., Oak- 
land, Cal., by Cornelius T. Myers of this 
city. The 5-ton chassis will embody more 
of Myers' chassis lubrication principles 
which were described in The Automo- 
bile for Jan. 18, on page 185. The basic 
idea behind this system of lubrication is 
the elimination of grease because of its 
dirt-carrying propensities and the sub- 
stitution of oil with wick feed. 

A factory is being equipped in Oak- 
land, Cal., for the manufacture of these 
trucks and the Fageol passenger car. 
Louis Bill, formerly general manager of 
the Jeffery Co., and Webb Jay of the 
Stewart Warner Corp. are respectively 
president and vice-president of the com- 
pany. 

S-S-E Co. Erects Plant 
Philadelphia, Jan. 19— The S-S-E 
Co. has erected a factory for the con- 
struction of the S-S-E car. The plant is 
located on a 20-acre tract of land at B 
Street and Erie Avenue, and is 360 by 90 
ft., of brick and steel, with overhead pris- 
matic lighting. Machinery is being in- 
stalled with provision for individual elec- 
tric drive of each unit in the shops. 

The new car will be coming out inside 
of 4 months, and the company expects to 
produce 500 in the first year. 

Muzzy-Lyon to Make Aeroplane Parts 

Detroit, Jan. 21— D. W. Rodger of the 
Muzzy-Lyon Co., Ltd., manufacturers of 
motor bearings, has completed arrange- 
ments with the Duesenberg Motor Co. to 
furnish it with bearings to be used in 
the engines it is now building for the 
government aeroplanes. 



Rush Oakland Plant 
Additions 

New Northway Engine Factory 
Will Double Present 
Output 

Pontiac, Jan. 20— The Oakland Motor 
Co. is pushing construction work which 
will add 5 acres of floorspace to its plant 
and plans to complete it by Feb. 15. A 
new engine plant, which will build the 
Oakland Northway motors and will 
double the present output by employment 
of 1200 to 1500 men, is a part of the 
present expansion. Others include a ma- 
chine shop, one-story high, 80 ft by 
442 ft., engine assembly, one-story high 
80 ft. by 242 ft., engine test, one-story 
80 ft. by 242 ft., machine shop office not 
yet under way, one-story 70 ft. by 137 
ft., final assembly, three stories, 93 ft. 
by 238 ft. 

These structures which will have 227,- 
280 sq. ft. of floorspace will increase the 
total floorspace of the factory to 638,- 
280 sq. ft 

Over 25,000 Cars Sold in 11 Months 
Detroit, Jan. 22 — The Hudson Motor 
Car Co. sold and delivered 25,000 Super- 
Sixes in the first 11 months following its 
introduction to the public. 

Autocar Offers Service Kit 
New York, Jan. 20 — One of the most 
progressive steps ever taken by a motor 
truck manufacturer to give the owners 
of its trucks quick and efficient service 
has just been made by the Autocar Co., 
Ardmore, Pa., which to-day offered its 
Autocar service kit. This consists of a 
trunklike box in which are furnished a 
selected list of spare parts for Auto- 
cars. The parts included in the box are 
determined by • a consideration of the 
number of such trucks the owner may 
have and whether he is located 1 mile or 
many miles away from the nearest Auto- 
car branch, service station or agency. 

Maxwell Assembly in St Louis 

St. Louis, Jan. 23— The Maxwell Mo- 
tor Sales Corp. has leased 30,000 sq. ft. 
of floorspace in the plant of the St 
Louis Car Co. and will use this for a 
temporary assembling plant for the 
Southwest. Testing yard space of 20,500 
sq. ft. also has been obtained, and it is 
stated that the Maxwell company contem- 
plates the erection of a branch factory 
here. 

Form Standard Electric Mfg. Co. 
Indianapolis, Jan. 22 — The Standard 
Electric Light Co., capitalized at $100,- 
000, has been formed to manufacture an 
automatic light control device. The in- 
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vention enables a car owner to set the 
time when the lights of his machine are 
to be turned on. The mechanism is not 
operated by clockwork, but by gravity. 
The company expects to erect a concrete 
and steel factory within a year at Indi- 
anapolis. The stock is all common, di- 
vided into 10,000 shares at $10 per share. 

E. C. Applegate is the inventor of 
product and is chief executive of the com- 
pany; D. H. Duncan is vice-president; 
Ralph E. Potts and Frank E. Hall will 
be in charge of the sales. 

Bethlehem Motor to Build 

Allentown, Pa., Jan. 19 — The Beth- 
lehem Motor Corp., this city, recently or- 
ganized, is arranging to erect the initial 
buildings of its proposed plant for the 
manufacture of commercial vehicles. The 
plant will be on property acquired along 
the New Jersey Central Railroad and 
will be equipped to produce 2000 trucks 
the present year. 

Farmer Boy Tractor Plant Inadequate 

Columbus, Jan. 20 — The Mclntyre 
Manufacturing Co., this city, maker of 
the Farmer Boy tractor, has purchased 
a tract of 12 acres on West Goodale 
Street upon which will be erected a large 
factory 100 by 200 ft. The present plant 
at 127 West Locust Street is too small 
to take care of the increased demand for 
tractors. Construction will be started 
soon. 

Briggs Secures Harroun Contract 
Detroit, Jan. 22 — The Briggs Mfg. 
Co. has contracted with the Harroun Mo- 
tors Corp. for the assembling and trim- 
ming of Harroun bodies, and will use a 
part of the Prouty & Glass plant at 
Wayne for that purpose. 

First Shipments of J. & D. Urea 
Charlotte, N. C, Jan. 22 — Six sizes 
of tires have been included in the first 
shipments of the J. & D. Co. to its dis- 
tributors. The company has limited its 
production to the more popular sizes, 
namely: 30 by 3, 30 by 3%, 31 by 4, 33 
by 4, 34 by 4, and 36 by 4%. 



Freight Congestion 
To Continue 

N. Y. C. President Sees No 
Immediate Relief in Sight- 
Asks Cooperation 

New York, Jan. 23 — Little hope is 
held out for quick relief from the freight 
congestion by the railroads of the coun- 
try, according to an open letter from A. 
H. Smith, president of the New York 
Central Lines, to F. P. McQuade of the 
American Druggists' Syndicate. 

The sudden prosperity and increased 
production brought upon the railroads a 
demand for 40 per cent more service in 
many instances. The roads have not had 
the reserve to meet this demand and can- 
not build facilities in a short time. More- 
over, the companies are hampered by 
the greater cost of materials and the 
shortage of labor. 

Cooperation and patience is asked 
from the public. The big railroads have 
placed orders for hundreds of engines 
and cars which will in time relieve the 
situation. Mr. Smith blames the diffi- 
culty in part on the excess amount of 
Government regulation. He concedes 
that regulation is necessary, but calls 
attention to the large number of state 
and local commissions which supplement 
the Interstate Commerce Commission 
and hamper the efficiency of the rail- 
roads. 

Drives 75 Cars to Fostoria 
Lansing, Jan. 20 — A fleet of seventy- 
five cars left the Reo Motor Car Co. 
plant yesterday for Fostoria, Ohio. The 
fleet is being driven to its destination 
because of freight car congestion. An- 
other trip of similar dimensions will be 
made next week. The two fleets take 
the entire output of the Reo company 
for one day. 

Car Shortage Worse Than Before 

Detroit, Jan. 20 — According to J. S. 
Martin of the National Automobile 
Chamber of Commerce, who is in this 



city in an endeavor to relieve freight 
congestion, the shortage of freight cars 
for automobiles is worse now than it has 
ever been in the past and not more than 
50 per cent of the required number of 
cars is being delivered to the factories. 
Local men place the number at 15 per 
cent. A meeting of traffic men was held 
last Thursday and devoted entirely to the 
collection of data concerning the short- 
. age. 

Embargo Declared in Detroit 

Detroit, Jan. 23 — An embargo has 
been declared on all freight excepting 
coal, live stock and food products, 
through the Toledo gateway to Detroit, 
which it is expected will relieve the seri- 
ous shortage of coal that is now threat- 
ening the Ford Motor Co., the Packard 
Motor Car Co., and the other automobile 
manufacturers in this city. At the same 
time that the embargo lifts the difficul- 
ties of coal shortage, it adds to the 
troubles of car makers insofar as it 
hinders all shipment of automobiles by 
way of Toledo. 

At this time it is estimated that 14,000 
automobile freight cars are needed be- 
yond the present supply, to handle auto- 
mobile shipments. 

Goodyear School for Deaf Mutes 
Akron, Jan. 21 — Deaf mutes in the 
employ of the Goodyear Tire & Rubber 
Co. now have the benefit of a special di- 
vision of the company's factory schools. 
The chief subjects taught are business 
arithmetic, English and mechanical draw- 
ing. A deaf-mute literary society and 
athletic teams have been formed. Ash- 
land D. Martin, a deaf-mute graduate of 
Gallaudet College, is in charge of this 
work. 



Heeler's Novel Bonus System 

Grand Rapids, Jan. 20 — A unique 
bonus and profit-sharing system has 
been inaugurated by the Keeler Brass 
Co., manufacturer of automobile castings. 
The company opened a bank account for 
each employee on Jan. 2, rated in amount 
according to length of service and po- 




New factory of the J. & D. Co., Charlotte, N. C, which ha* Just started shipping tires to its distributors 
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sition occupied. In addition to the bank's 
3 per cent interest the company will pay 
5 per cent for all money deposited for a 
year, provided the worker is still in the 
employ of the concern. A sickness in- 
surance plan is also in force which re- 
quires each employee to deposit 25 cents 
a week, and an equal amount is con- 
tributed by the company. A 5 per cent 
weekly bonus is paid to all employees 
who are punctual. 

Dealers' Licenses May Be Withheld 

Sacramento, Cal., Jan. 18 — About 
200 automobile dealers throughout Cali- 
fornia are in difficulty with the motor 
vehicle department of the State because 
they did not comply with the motor vehi- 
cle law which requires them to report all 
sales of automobiles to the department in 
this city, and the superintendent of the 
department has refused to issue dealers' 
licenses to all such dealers. As matters 
stand now they will be forced to take out 
individual licenses for every car they 
demonstrate or operate. 

Meara Can't Sell Carbureter Rights 
Toledo, Jan. 20 — David C. Meara has 
been restrained by court order from the 
sale of patent rights on a new carbu- 
reter improvement. The injunction was 
granted on application of R. W. and 
Fred Overmyer and J. Q. Adams, who 
claim they have purchased the patent 
from Meara and are now manufactur- 
ing it. 

Pfeffer President Realty Company 
Detroit, Jan. 22 — C. A. Pfeffer, former 
vice-president of the Chalmers Motor 
Co., has been made the president of the 
Prudential Realty Co., a concern whose 
capital was recently increased to 
$1,000,000. 

- Weber With Eugene Meyer & Co. 

New York, Jan. 22 — Orlando Weber, 
who recently resigned as director of the 
Maxwell Motor Co., Inc., has joined the 
banking firm of Eugene Meyer & Co. 

Permanent Products Co. Formed 
Cleveland, Jan. 19 — The Permanent 
Products Co. has been formed to manu- 
facture metal products. Its capitaliza- 
tion is $1,000,000 and the incorporators 
are R. D. and G. R. Stevenson, L. B. 
Foote and W. A. Thompson, all of this 
city. 

Darland Manages Tulsa Company 

Tulsa, Okla., Jan. 22 — C. E. Darland 
has been appointed general manager of 
the Tulsa Automobile Co. W. A. King 
has been made factory and production 
manager. The Tulsa Four, the company's 
product, was recently exhibited at a local 
hotel. 



PlansTestsforBrake 
Linings 

Asbestos Brake Lining Mfrs. 
Assn. Preparing for Tests 
by Laboratory 

New York, Jan. 23 — Disinterested 
tests of brake linings are to be made by 
the Asbestos Brake Lining Mfrs. Assn. 
The association' is at present preparing 
a way for these tests, which will be made 
by a well-recognized laboratory. The 
idea behind the test is that they will be 
of value to manufacturers in showing 
them the qualities resulting from various 
methods of construction, etc. It is also 
planned to do some general as well as en- 
gineering work, such as the provision of 
tariff protection with this young indus- 
try, etc. 

The association was formed July 28, 
1916, the president being A. H. Burdick 
of the Standard Woven Fabric Co., and 
the secretary and treasurer, C. J. Stover 
of Keasbey & Mattison Co. Among the 
members are the following firms: Amer- 
ican Asbestos Co., Norristown, Pa.; As- 
bestos & Rubber Works of New Jersey, 
Camden, N. J.; General Asbestos & Rub- 
ber Co., Charleston, S. C; Essex Rub- 
ber Co., Trenton, N. J.; Federal Asbestos 
Co., Paterson, N. J.; F. L. Horton Mfg. 
Co., Boston, Mass.; Keasbey & Mattison 
Co., Ambler, Pa.; Russell Mfg. Co., Mid- 
dletown, Conn.; Manhattan Rubber Mfg. 
Co., Passaic, N. J.; Standard Woven 
Fabric Co., Walpole, Mass.; Staybestos 
Mfg. Co., of Philadelphia, Pa. The 
offices of the association are at Ambler, 
Pa. 

Packard Makes Promotions 

Detroit, Jan. 21 — C. F. Tollzien, has 
been made production manager of the 
Packard Motor Car Co., and will retain 
his present work as purchasing agent 
and manager of the service division. 
D. F. Roberts has been made the factory 
manager. Mr. Roberts was formerly the 
superintendent of the factory. J. E. 
Leher has been appointed as manager 
of the motor carriage division in charge 
of chassis and body manufacture. R. N. 
Brown has been made superintendent of 
the chassis division, and L. E. Jolls has 
been promoted to be mechanical super- 
intendent. 

Connell, S. A. E. Secretary, Dies 
Milwaukee, Wis., Jan. 23 — Herbert L. 
Connell, "Secretary of the Mid- West sec- 
tion of the S. A. E., and instructor in 
automobile practice in the Milwaukee 
Continuation School system since 1914, 
died at his home in Milwaukee on Friday, 
Jan. 19, aged 29 years. Mr. Connell was 
a native of Detroit and was graduated 



from the University of Michigan, college 
of mechanical engineering, in 1911. He 
was associated with several Detroit fac- 
tories, including the Packard, for 3 years 
before coming to Milwaukee. He was a 
member of the committee on standardi- 
zation of the S. A. E., and a well-known 
writer on technical subjects. Mr. Con- 
nell was a member of the Milwaukee 
Press Club. The funeral was held Mon- 
day, Jan. 22. 

Schipper Will Address S. A. E. 

Detroit, Jan. 23 — J. Edward Schip- 
per, technical editor of The Automobile, 
will address the next professional ses- 
sion of the Detroit Section of the Society 
of Automobile Engineers, to be held at 
the Hotel Ponchartrain Feb. 16. Mr. 
Schipper will review the national auto- 
mobile shows. Engineers from Flint, 
Ann Arbor, Toledo and Jackson will 
visit Detroit for the address and will 
make the trip in special trains. 

Detroit S. A. E. Nominating Committee 
Formed 

Detroit, Jan. 23 — The nominating 
committee to nominate officers of the De- 
troit Section of the Society of Automo- 
bile Engineers at the March meeting has 
been appointed and includes H. E. Coffin, 
vice-president and consulting engineer of 
the Hudson Motor Co.; J. G. Vincent, 
vice-president of engineering for the 
Packard Motor Car Co.; H. W. Alden, 
chief engineer for the Timken-Detroit 
Axle Co., and H. A. Brown, engineer for 
the Hyatt Roller Bearing Co. 



May License All New York Drivers 

Albany, N. Y., Jan. 19 — All persons, 
owners or chauffeurs who operate auto- 
mobiles in New York will be compelled 
to obtain drivers' licenses from the Sec- 
retary of State, according to a safety- 
first bill introduced last Tuesday by As- 
semblyman J. D. Kelly. The proposed 
law calls for the suspension and possible 
revocation on a third conviction of speed- 
ing during a year. This also affects in- 
toxicated persons and those who attempt 
to escape after having run down a pe- 
destrian. 



Kelsey Elected President D. A. C. 

Detroit, Jan. 21 — John Kelsey was 
elected president of the Detroit Athletic 
Club, at a meeting of the board of direc- 
tors, to succeed Hugh Chalmers who is 
retiring. He is president and general 
manager of the Kelsey Wheel Co. Other 
officers elected were A. E. Lamed, first 
vice-president; Roy D. Chapin, second 
vice-president; Julius Haass, treasurer 
and C. A. Hughes, secretary. These of- 
ficers will serve a term of 3 years'. 
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Latin - American 
Market Gains 

Continued Demand for Ameri- 
can Cars — Few Exported 
to United Kingdom 

Washington, Jan. 22 — Latin-America 
continues to be the banner market for 
U. S. A. cars, as is shown by the govern- 
ment statistics of exports. Argentina 
ordered 4644 cars in the first 11 months 
of 1916, Chile 1129, Brazil 392, Venezuela 
908, other South American countries 950, 
and Mexico 611. Canada doubled the im- 
ports of 1915, buying 11,777 cars; and 
Australia purchased 7337 cars as against 
4426 in 1915. 

Although Mexico has presumably been 
in a state of financial ruin the country 
has imported nearly six times the number 
of cars ordered the year previous, when 
109 automobiles were imported. 

The European market in the main is 
holding strong, despite the adverse legis- 
lation in some of the Allied countries, and 
the blockading of the Central Powers. 
France bought 7881 cars in the first 11 
months of 1916, which was 2000 more 
than for the same period in 1915, this 
in spite of the fact that there is a 75 
per cent tariff on passenger cars. The 
gain is probably chiefly in motor trucks 
and ambulance cars. This is likely also 
the case in Russia where 3110 machines 
have been imported from America. 

Denmark purchased 1407 cars valued 
at $1,050,457, and Italy imported 256 
automobiles, a gain of thirty over the 
preceding year. A sharp decrease was 
felt in the market of the United King- 
dom, where the importation of passenger 
vehicles has been prohibited. This year 
only 8601 cars were imported as against 
22,990 the year before. 



The blockade prevented any cars from 
reaching Germany, and this was prac- 
tically effective the year before. There 
has been a decrease in exports to minor 
European countries. 

Not only in South America is there en- 
couragement for the American manu- 
facturer, but also in British East Indies 
which imported 3996 cars, in the West 
Indies where trade was double that of the 
previous year, and in Asia which showed 
a 100 per cent increase in demand. 

New 18-Cylinder Aero Engine 

Detroit, Jan. 23 — An eighteen-cylin- 
der engine constructed by P. W. Murphy, 
manager of the camshaft department of 
the Studebaker Corp., and W. E. Looney, 
S. Smith and S. Pepilinski, also Stude- 
baker employees, is on exhibition at the 
National Automobile School, here. The 
motor is intended for aeroplane purposes 
and is cam-driven with opposed cylinders 
and little head resistance. It has no 
crankshaft and the drive is on the drum 
cam. Present weight is 270 lb., but it 
is expected that this will be reduced to 
200 lb. The motor yields 120 hp. 

Brazil Needs Magnetos 

Washington, Jan. 22— Brazil now 
furnishes an excellent market for mag- 
netos, according to consular reports. Be- 
fore the war the supply came chiefly from 
Europe. The bureau of foreign and do- 
mestic commerce will supply the names 
of probable customers for American 
makes upon inquiry at the Washington 
or branch offices. 

$4,800,000 for Hydroaeroplanes 

Washington, Jan. 24— A total of $4,- 
800,000 has been recommended by the 
House Committee on Fortifications for 
putting squadrons of hydroaeroplanes in 
coast defenses. The measure is expected 
to pass. 



Exports of Automobiles, Trucks and Parts for November 

November 



1915 



_ Number 

Passenger cars 3,690 

Commercial cars 1,553 

Parts, not including engines and tires 



5,243 



Value 
$2,791,S07 
3,837,307 
1,693,787 

$8,322,601 



Number 
S.337 
1,655 



6,992 



NOVEMBER AND 10 PREVIOUS MONTHS, BY COUNTRIES 



Denmark 

France - .' 

Germany 4 

Italy. 226 

Russia 

United Kingdom 22,990 

Other Europe 8,032 

Mexico 109 

Canada 5,448 

West Indies and Bermuda 2.940 

South America 

Argentina 

Brazil 

Chile 

Venezuela 

Other South America 2,786 

British East Indies 

Australia 4,426 

Asia and other Oceania 3,749 

Other countries 2,039 



58,630 



$14,887,732 
2.800 
144,874 

'33,088,549 
21.0S7.550 
102,402 
4.363,821 
1,680,168 



1,498,578 

' '3,703,976 
5,985,446 
1.737,181 

$88,253,077 



1.407 
7,881 

'256 
3,110 
8,601 
3,633 
611 
11,777 
5,471 



4,644 
392 
1,129 
S08 
950 
3,996 
7,337 
8,733 
4,172 

74,608 



Value 
$4,016,930 
5,175,114 
2,151,434 

$11,343,478 



$1,050,457 
21,381,352 

158,663 
8,464,071 
15,576,155 
4,452,544 

523,186 
8,513,315 
3,625,825 

'2,480,692 
256.878 
769,080 
324,992 
605.881 
2,907,067 
5,529,626 
9.750,664 
2,898,569 

$89,267,757 



Export Co. Has Wide 
Scope 

American Motors, Inc., Formed 
to Serve Automobile Makers 
in Foreign Business 

New York, Jan. 19 — A comprehensive 
service to all the automobile manufac- 
turers in the various countries which do 
or contemplate doing an export business 
is outlined in the plans of the American 
Motors, Inc., this city, just formed. 
This export service is based on the prin- 
ciple and practice of intensive coordina- 
tion and its- activities embrace every 
step in the transfer from the American 
maker or seller to foreign buyer of any 
and all products related to the automo- 
bile industry. Purchasing, financing, 
packing, shipping and insuring of the 
products covered by the automobile in- 
dustry for export, are included. 

Through arrangements perfected with 
its banking connections, it is prepared to 
finance for foreign purchasers their ship- 
ments, covering payments to the manu- 
facturer, packing, shipping, insurance, 
and such other incidental charges as are 
requisite in the completion of a shipment 
of merchandise to any part of the world. 

As European conditions settle back 
into the normal there will be a demand 
for the American tools and parts. To 
co-operate with foreign producers along 
this line is a vital part of the plan of the 
American Motors, Inc. To this end a 
large amount of data has been assembled 
and classified for immediate use. Its 
technical department is prepared to fur- 
nish data, blue prints, specifications, etc., 
covering all classes of automobile parts 
or machinery. It is its intention, in ad- 
dition to the packing department, which 
it has established in Brooklyn, to have 
a branch of same at Detroit, in order 
that purchases made from different 
manufacturers located in the Centra) 
West can be packed under one cover and 
shipped in one carload. 

According to plans, a foreign buyer, 
by stipulating his automobile require- 
ments to the company, will be served 
promptly. The company will have com- 
petent men in the field of automobiles, 
tractors and parts who will execute these 
purchases. 

To simplify and expedite financial ar- 
rangements between shippers and for- 
eign consignees is one of the features of 
the company's plans. The company has 
banking connections in the important 
foreign cities thus affording facilities 
for credits. These banking houses are 
correspondents of its local banking con- 
nections and through them credit may be 
established for all purchases to be nego- 
tiated through the American Motors, 
Inc. Where accessories are to be pur- 
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chased in addition to complete chassis the 
company will so plan the buying, packing 
and shipping as to effect the greatest pos- 
sible saving in the grand total. 

As planned, sight drafts will be 
drawn on the consignee and attached to 
the documents covering the shipment. 
In the event of drafts being drawn on 
the consignee at 60 or 90 days sight, the 
company will endeavor to arrange credits 
with the consignee's bankers or with its 
banking correspondents. 

Harroun to Justify Product 

Detroit, Jan. 24 — The Harroun Motor 
Corp. will appear before the Michigan 
Securities Commission to-morrow in 
Lansing for the purpose of establishing 
the fact that the company is producing 
a meritorious car at a fair price. 

In order to do this it has summoned 
a number of experts to testify as to the 
merits of the design and sales possibili- 
ties. Besides the officers of the com- 
pany, J. G. Monihan, president; Ray 
Harroun, vice-president, and John Plath, 
director of merchandising, there are the 
following disinterested engineers: Pro- 
fessor David Gallup, J. B. Replogle, 
Major M. B. Hawxhurst, Victor Klies- 
rath, C. A. Armstrong, Vice-President 
Cutting Armstrong and Smity, Fred 
Wagner and Ralph De Palma. 

Those appearing as experts on sell- 
ing possibilities of the car are: J. W. 
Leavitt, of San Francisco; R. H. 
Schmittdiel, of Wetmore, Quinn, Paige 
and Harroun distributor; George Frank- 
lin, Dort distributor; L. J. Robinson, 
president of the L. J. Robinson Co., 
Chalmers distributor. To show the value 
of the plant, M. D. Smith, president of 
the A. J. Smith Construction Co. The 
reports of the auditors and appraisers 
will also be submitted to show the prob- 
ability of the company. 

Briggs-Detroiter Settlement Decided 

Detroit, Jan. 20 — Creditors of the 
Briggs-Detroiter Co., which failed in 
March, 1914, will receive about 26 per 
cent of their claims. The total claims 
allowed are $483,287, and total realized 
assets were $143,432. Taxes amounted 
to $5,177, preferred creditors have been 
paid $36,359, labor claims amounted to 
$2,461, and dividends paid unsecured 
creditors were $77,287. The trustee still 
retains a balance of $12,227. 



Will Sell Victor Assets 

Detroit, Jan. 20— The referee in bank- 
ruptcy has ordered a sale, to be held Feb. 
2, of the machinery and building, valued 
at $43,000, of the defunct Victor Mfg. 
Co., makers of bodies. Liabilities amount 
to $45,000. 



63,000 1917 Cars for 
Philadelphia 

41,600 Sold in That Terri- 
tory in 1916 — Show 
Attendance 100,000 

Philadelphia, Jan. 20 — At the record- 
breaking sixteenth annual automobile 
show held in the Commercial Museum it 
was brought out that 41,600 cars were 
sold in this territory during the past year 
and the sales for 1917 are conservatively 
estimated at 63,000. 

There were 117 exhibitors at the show, 
sixty-six showing cars and fifty-one 
accessories. Of the 280 cars on view, 
ninety-five were touring cars, eighty-five 
closed cars, fifty-seven roadsters, thirty 
were chassis, and eleven electrics. The 
show opened Friday evening, Jan. 12, 
while the New York show was still open. 
Attendance was close to 100,000, the 
daily average being over 10,000. 

Commercial Museum, the new exhibition 
building, is the largest single-story struc- 
ture in the city, being about 300 ft. 
square, with 75,000 sq. ft. of floorspace, 
as compared with 50,000 sq. ft. available 
for last year's show and only 27,000 sq. 
ft. the previous year. Decorations for 
this year's exhibition were of an Oriental 
character, and original in conception and 
execution. Despite an outlay of $40,000 
on the show, the Philadelphia Automo- 
bile Trade Assn. will have a balance in 
the treasury and will be able to grant 
rebates to exhibiting members. 

General prosperity, due in large meas- 
ure to the high prices caused by the war 
for Pennsylvania products, is responsible 
for the great expansion of the automo- 
bile business in this territory. Phila- 
delphia is the center for the outlet and 
utilization of the enormous natural re- 
sources in oil, coal and minerals of Penn- 
sylvania, the first State in the Union in 
the manufacture of iron and steel and 
the second in textile products. War 
profits in all these fields center in this 
city and it is only natural that car-buy- 
ing should increase remarkably in pro- 
portion. Bank clearings in 1 day during 
the past week suffice to reflect these con- 
ditions: 

City 1917 1916 1915 

Philadelphia .$62,503,236 $38,287,154 »26. 114.275 

Boston 46,776,627 38,442,103 26,683,258 

Chicago 83.049,624 67.126,923 54,568,426 

St. Louis 21,541.065 17.124.279 14,921,573 

Baltimore ... 8,675.174 6,944,510 6,666,250 
New York ...716,209,433 554,273,111 300,902,163 

It will be noted that Philadelphia 
shows the greatest percentage increase 
though the total clearings are third on 
the list. 

For After-War Trade 

Philadelphia intends to make this pros- 
perity permanent. No other city per- 



haps has better prepared for a resump- 
tion of foreign trade after the war. 
During the first 11 months of the past 
year the export business totalled almost 
$300,000,000 — more than double that of 
the previous year. Additional lines of 
steamships are being established for 
trade in foreign countries, and more 
than 100 vessels are under construction 
on the Delaware. All the wharves, piers 
and docks owned by the city are loaded 
and the demand for such facilities is in- 
creasing. 

Moreover, it must be remembered that 
it is not from the State of Pennsyl- 
vania alone that Philadelphia draws its 
trade, though that alone would make it 
a great port. Three railroad systems 
center here and connect it with the West, 
and this city is preparing for a still 
greater expansion of business from this 
quarter. 

More active promotion of good roads 
work is planned for the coming year 
when the State Highway Department 
will ask the Legislature to devote the 
$3,000,000 revenues from automobile li- 
cense fees entirely to maintaining the 
10,200 miles of State roads: $10,000,000 
for 2 years' reconstruction of State high- 
ways in accordance with Sproul act pro- 
visions for connecting centers by begin- 
ning simultaneously at both ends; an 
appropriation for aiding boroughs in 
building State roads; and an appropria- 
tion to allow the continued absorption of 
toll roads around Philadelphia. 

This good roads program means a still 
more marked increase in the sales of cars, 
in this territory. 

Dearborn Truck Reorganized 

Chicago, Jan. 22 — The Dearborn Mo- 
tor Truck Co., this city, has reorganized 
as the Dearborn Truck Co. and the capi- 
tal has been increased to $550,000, of 
which $200,000 is to be preferred stock. 

S. D. Porter, who was formerly vice- 
president and general sales manager of 
the Smith Form-A-Truck Co., has pur- 
chased an interest in the new company 
and has become vice-president, treasurer 
and general manager. W. J. Kenrick, 
who founded the Dearborn Motor Truck 
Co. last March, remains as president of 
the new company. C. E. Stuart, formerly 
assistant general sales manager of the 
Smith Form-A-Truck Co., has become 
sales manager of the new company. 



Kunz Wheel Co. Formed 

Milwaukee, Wis., Jan. 20 — The J. L. 
Kunz Machinery Co., Milwaukee, estab- 
lished 25 years ago, has reorganized as 
the Kunz Wheel Co., with $100,000 capi- 
tal, to devote its attention exclusively to 
the manufacture of resilient sheet steel 
wheels for automobiles and trucks, de- 
signed by J. L. Kunz. 



Digitized by 



Google 



January 25, 1917 



THE AUTOMOBILE 



207 



Aero Show Ex- 
hibitors 



Over Sixty Listed, Half of 
Them Being Members 
of the M. & A. M. 

New York, Jan. 23 — Over sixty aero- 
plane, motor, parts and accessory makers 
have taken space at the coming initial 
Pan-American Aeronautics Exposition at 
Grand Central Palace, Feb. 8 to 15. Over 
half of these exhibitors are members of 
the Motor and Accessory Manufacturers, 
which recently sanctioned the event. 

Many automobile manufacturers are 
either producing aeroplane motors to-day 
or else designing aeroplane motors for 
future delivery. With the recent appro- 
priation of $35,000,000 by the United 
States Government for the purchase of 
aeroplanes, to be used in connection with 
the army, navy and post office depart- 
ments, the making of aeroplanes and 
parts for these will rank as one of the 
United States' foremost industries. Mem- 
bers of the Motor and Accessory Manu- 
facturers will make quantity production 
possible for the aeroplane industry. 

The following list of exhibitors will 
show the large number of automobile ac- 
cessory and parts makers that are enter- 
ing the aeroplane industry. 

AEROPLANE MANUFACTURERS 

(Flying Boats and Balloons) 

Lawrence Lewis Aeroplane Co., Chicago, 111. 
Aeromarine Plane & Motor Co., Times Bldg., 

New York. 
The Burgess Co., Marblehead, Mass. 
Curtiss Aeroplane & Motor Co., Buffalo, N. Y. 
Connecticut Aircraft Co., New Haven, Conn. 
John D. Cooper Aeroplane Co., Bridgeport. 

Conn. 

Chrlstofferson Aircraft Co., 61 Broadway, 
New York. 

L. W. F. Engineering Co., College Point, N. Y. 
Samuel S. Pierce Aeroplane Corp., Hampton, 

Standard Aeroplane Corp., Plalnfleld, N. Y. 
Sturtevant Aeroplane Co., Jamaica Plains, 
Mass. 

Thomas Bros. Aeroplane Co., Ithaca, N. Y. 
Wright-Martin Aircraft Co., 60 Broadway, 

New York 
Eastern Aeroplane Co., Brooklyn, N. Y. 
Witteman-Lewis Co., Newark, N. J. 
New Jersey Aeroplane Co., Paterson, N. J. 

MOTOR MANUFACTURERS 

R J. Collier, New York. 
General Vehicle Co., Long Island City. 
Trebert Motor Co., Rochester, N. Y. 
Aeromarine Plane & Motor Co., New York 
City. 

Curtiss Aeroplane & Motor Co., Buffalo, N. Y. 
B. F. Sturtevant Co., Jamaica Plains. Mass. 
Thomas Bros. Aeroplane Co., Ithaca, N. Y. 
Wright-Martin Aircraft Co., New York City. 
Packard Motor Car Co., Detroit, Mich. 
Springfield Motors Co., Springfield, Mass. 
Wisconsin Motors Co., Milwaukee, Wis. 
World's Motor Co., Milwaukee, Wis. 

PARTS AND ACCESSORIES, ETC. 

Charles D. Woodward, Providence, R. I. 
Texas Co.. New York City. 
Christensen Engineering Co., Milwaukee, Wis. 
Janney-Stelnmetz Co., Philadelphia, Pa. 
Strom berg Motor Devices Co., Chicago, 111 
Hayes Manufacturing Co., Detroit. 
Clarence Whitman, New York City. 
Dayton Engineering Laboratories, Dayton. 
Ohio. 

Doehler Die Casting Co., Newark, N. J. 
Vacuum Oil Co., New York City. 
Standard Parts Co., Cleveland, Ohio. 
American Bronze Co., Berwyn, Pa. 
Northeast Electric Co., Rochester, N. Y 



S.ierry Gyroscope Co., Brooklyn, N. Y. 
Abercrombie & Fitch Co., New York City. 
Aluminum Castings Co., Cleveland, Ohio. 
Aviation & Aeronautic Engineering, New 
York. 

Champion Ignition Co., Toledo, Ohio. 
Du Pont Chemical - Co., Wilmington, Del. 
Erie Specialties Co., Erie, Pa. 
Ericsson Mfg. Co., Buffalo, N. Y. 
Goodyear Tire & Rubber Co., Akron, Ohio. 
Herbert & Huesgen, New York City. 
Keasby & Mattison Co., Penn. 
Motor Boating, New York. 
Motor Compressors Co., Newark, N. J. 
Moto-Meter Co., Long Island City, N. Y. 
Radium Chemical Co., Pittsburgh, Pa. 
John A. Roebltng's Sons, Trenton, N. J. 
Standard Screw Co.. Detroit. Mich. 
Taylor Instrument Co., Rochester, N. Y. 
U. S. Rubber Co., New York City. 
Valentine Varnish Co., New York City. 

GOVERNMENT EXHIBITS 
War Department. 

U. S. Army (Including aviation section). 

U. S. Navy. 

Bureau of Standards. 

Weather Bureau. 

U. S. Geodetic Survey. 



Chicago Salon in Congress Hotel 

Chicago, Jan. 22 — Chicago's automo- 
bile salon will be held in the Elizabethan 
room of the Congress Hotel. Nine auto- 
mobile makers will exhibit: Locomobile, 
Brewster, White, Simplex, Murray, Dan- 
iels, Disbrow, Lancia, Fageol. C. P. Kim- 
ball & Co. of Chicago will exhibit body 
work, showing models of the Marmon 
and Doble cars. 

Commerce on Exhibition at Chicago 

Chicago, Jan. 24 — The Commerce 
Motor Car Co., Detroit, will exhibit its 
trucks during the local automobile show 
at its dealer's showroom, Commercial 
Motor Truck Co., 1718 Indiana Avenue. 

Spranger Wheel Changes Name 

Detroit, Jan. 22 — The name of the 
Spranger Rim and Wheel Co. has been 
changed to the Spranger Wire Wheel 
Co. and the capital stock has been in- 
creased from $100,000 to $300,000. The 
management has been taken over by the 
following new officers: J. A. Lancaster, 
H. E. Adams, and J. Roberts. It is 
planned to increase the output to more 
than 500 sets of wheels daily and to em- 
ploy 300 workmen. 

Little Joins Nash Motors 

Kenosha, Wis., Jan. 21 — P. G. Little 
has been appointed chief inspector of the 
Nash Motors Co. Little was a motor 
truck inspector for the French Govern- 
ment at the beginning of the war. 

National Acme Plans Dividend Action 
Cleveland, Jan. 22 — It has been pre- 
dicted by high authority, that the an- 
nual meeting of the stockholders of the 
National Acme Co., which will be held 
late this week, will witness an increase 
of directors, an arrangement for quar- 
terly dividends of 6 per cent to be paid 
beginning in March, and the approval of 
plans for construction of new buildings 
amounting to 6 acres of floorspace. The 
company has had profits for the past year 
amounting to about $6,000,000. 



North American 
Merger 

Manufacturer of Gasoline 
Motors Buys Out Two Com- 
peting Companies 

Philadelphia, Jan. 18 — The North 
American Motors Co., Pottstown, Pa., 
which was incorporated last November 
to manufacture gasoline motors for auto- 
mobiles and for general machine work, 
has bought the assets of the Potter 
Mackie Mfg. Co., with a factory in Potts- 
town, and the North American Motor 
Co., a partnership manufacturing gaso- 
line motors. 

Edmund J. Levine, president of the 
Fibreoid, New York, has been elected 
president of the North American Motors 
Co. S. C. Potter of Pottstown was elected 
vice-president; G. C. Lees, secretary, and 
treasurer, and F. W. Fahringer, assist- 
ant treasurer. 

This spring and early summer it ex- 
pects to build a plant on a 4-acre plot 
which it has bought on Queen Street, 
Pottstown, which will be suitable for its 
work, the manufacture of 45, 30 and 20- 
hp. motors, formerly under the name of 
Hazard, for commercial vehicles. 

Hayes Mfg. Stock on Sale 
Detroit, Jan. 22 — The stock of the 
Hayes Mfg. Co., which recently increased 
its capital, is being offered for sale. The 
stock offered amounts to $625,000 and is 
the new issue, the concern now being 
capitalized at $1,500,000. The dividend 
rate is 12 per cent, payable quarterly. 

The business of the company has in- 
creased from $750,000 to $3,500,000 
within the past 2% years, and net earn- 
ings applicable for dividends have in- 
creased from $103,760 for the fiscal year 
ending June 30, 1915, to $280,000 for the 
same period ending June 30, 1916. 

Acme Truck Elects Directors 
Cadillac, Mich., Jan. 22 — At the an- 
nual meeting of the Cadillac Auto Truck 
Co. the following men were elected di- 
rectors: W. A. Kyser, C. J. Helm, John 
P. Wilcox, F. O. Gaffney, Henry Ballon, 
Henry Knowlton, Perry F. Powers, J. 
C. Ford and D. E. McMullan. Secre- 
tary Helm's report showed more than 200 
trucks had been made and shipped dur- 
ing the company's first year. 

Wolverine Tractor Stock on Market 
Detroit, Jan. 20— The Wolverine 
Tractor Co., Wayne, Mich., is now sell- 
ing its stock to the public, following 
permission by the State Securities Com- 
mission. The concern has been assem- 
bling machines in its plant at the Prouty 
& Glass factory since last summer. 
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$18,306,429 Fire- 
stone Surplus 

$325,490 Cash on Hand Shown 
in a Statement as of 
Oct. 31, 1916 

Akbon, Jan. 23 — The balance sheet 
of the Firestone Tire & Rubber Co., as of 
Oct. 31, 1916, shows cash amounting to 
$325,490; notes and receivable, $6,820,- 
632; inventory, $9,715,949; notes pay- 
able, $5,245,843; accounts payable, $1,- 
671,305; surplus, $18,306,429, and total 
assets and liabilities, $34,360,848. 

The Firestone Tire & Rubber Co.'s 
consolidated balance sheet as of Oct. 31, 
1916, is as follows: 

ASSETS 

Real estate and plant $10,687,963 

Investments in securities 647,923 

Inventory 9.716,950 

Subscriptions of pfd. 6% cumulative 

stock 6.008.776 

Cash 326.490 

Notes and accounts receivable 6,829,632 

Due from employes' account stock 

bought 1,107,083 

Reserve for future operations 38,032 

Total J34.360.848 

LIABILITIES 

Preferred 6% cumulative stock $5,000,000 

Common stock 3,000,000 

Notes payable 5,246,844 

Accounts payable 1,271,306 

Taxes, interest, wages, etc 386,862 

Welfare and pension reserve 1,000,000 

Insurance reserve 150,418 

Surplus 18,306,429 

Total $34,360,848 

Leather Tire Goods Changes Name 
Niagara Falls, Jan. 22 — Woodworth 
Mfg. Co. is the new name of the Leather 
Tire Goods Co., which has been taken 
over in its entirety by this new company. 
The Woodworth company will carry on 
the business without change. There is 
no change in the personnel of the com- 
pany. 

J. W. Murray Doubles Capital 
Detroit, Jan. 19 — The J. W. Murray 
Mfg. Co., this city, maker' of sheet-metal 
parts for automobiles, has increased its 
capital from $500,000 to $1,000,000, to 
be taken care of by a 100 per cent stock 
dividend. 



The new issue will be placed on a 16 
per cent yearly cash basis, payable 4 per 
cent quarterly. This follows the com- 
pany's recent statement of net earnings 
for the year 1916 of upward of $240,000. 

The company has recently added ex- 
tensively to its factory, which will en- 
able it to about double its output. 

The following compose the board of 
directors: J. W. Murray, president; 
L. G. Schwartz, vice-president; J. R. 
Murray, secretary and treasurer; Wil- 
liam Blanck, F. G. Schwartz, Andrew 
Murray and Edward Stephens. 

Gier Increases to $1,000,000 

Lansing, Mich., Jan. 20 — The Gier 
Pressed Steel Co. has increased its cap- 
ita] from $600,000 to $1,000,000, at a 
meeting of stockholders held this week. 
Officers elected were: W. K. Prudden, 
president ; H. F. Bradner, vice-president ; 
B. S. Gier, secretary and general man- 
ager; D. F. Edwards, treasurer. These 
officers and L. F. Price, E. Verlinden, 
H. F. Harper and W. H. Newbrough 
form the board of directors. A 25 per 
cent stock dividend was authorized. 

The business of the company was 60 
per cent greater for 1916 as compared 
with that of 1915. Among the concerns 
placing orders with the company are the 
Auto Body Co., Olds Motor Co., Auto 
Wheel Co., and the Reo Motor Car Co. 

TubeleBS Tire Increases Capital 

Millersburg, Ohio, Jan. 21 — The 
Tubeless Tire & Rubber Co. has increased 
its capital from $75,000 to $1,000,000. 

Continental Transfer Involves $1,920,000 
Detroit, Jan. 23 — Distribution of $1,- 
920,000 in cash and 200 per cent in stock 
dividends was made available to stock- 
holders of the Continental Motors Co. 
to-day, the date for the exchange of the 
new stock for old under the recently an- 
nounced reorganization plans. 

The transfer of stock provides for a 50 
per cent cash dividend and the exchange 
of three shares of the new stock for each 
share of old, the new stock having a par 
value of $10. 



Daily Market Reports for the Past Week 

Material Tue*. Wed. Thura. Frl. Sat. 

Aluminum, lb 58 .57 .57 .57 .57 

Antimony, lb Uyi -14J4 .15 .15 .15 

Beams & Channels, 100 lbs 3.62 3.62 3.62 3.62 3.62 

Bessemer Steel, ton 60.00 60.00 65.00 65.00 65.00 

Copper, Elec, lb 29 .29}* .29% .29X .29'A 

.Copper, Lake, lb 29 .29H .29X .29K .29^ 

Cottonseed Oil, bbl... 12.20 12.30 12.40 12.60 12.40 

Fish Oil, Menhaden, Brown, gal 73 .73 .73 .73 .73 

Gasoline, Auto, bbl 22 .22 .22 .22 .22 

Lard Oil, prime, gal 1.30 1.30 1.35 1.35 1.35 

Lead, 100 lbs 7.70 7.70 7.80 7.80 7.80 

Linseed Oil, gal 93 .93 .95 .95 .95 

Open-Hearth Steel, ton 60.00 60.00 65.00 65.00 65.00 

Petroleum, bbl., Kan., crude 1.70 1.70 1.70 1.70 1.70 

Petroleum, bbl., Pa., crude 3.05 3.05 3.05 3.05 3.05 

Rapeseed Oil, refined, gal 1.00 1.00 1.00 1.00 1.00 

Rubber, Fine Up-River. Para, lb 77'/, .77Y, .77'/, .77M -77J/4 

Rubber, Ceylon, First Latex, lb 77 .80 .80 .79 .78 

Sulphuric Acid, 60 Baume, gal 1.50 1.50 1.50 1.50 1.50 

Tin^ 100 lb 44.50 45.00 45.00 45.50 45.50 

Tire Scrap, lb 06'/. 06'/, .06'/, .06'/, .06 '4 



Mon. 

.56 

AS'A 
3.62 
65.00 

.30 'A 

• 30/ 2 
12.70 

.73 

.22 
1.35 
7.80 

.95 
65.00 
1.70 
3.05 
1.00 

.76 >/, 

K50 
45.50 
.06'-} 



Week's 
Changes 

— .02 
+ .01 

+s'.66 

+ .01 Vi 
+ .01 
+ .50 



+ .05 
+ .10 
+ .02 
+ 5.00 



— .01 

+ 1.66 



Gasoline Prices Are 
Still Higher 

AllJSections of United States 
Are Affected by New 
Rate Increase 

New York, Jan. 19 — Further increases 
are reported from different sections of 
the country this week, ranging from 1 
to 5 cents. The rapid advance in crude 
oil has been responsible. Pennsylvania 
crude is now selling at $3.05 per barrel. 

The Atlantic Refining Co. has raised 
prices 2 to 5 cents a gallon in Pennsyl- 
vania. In the future the three automo- 
bile grades will be as follows: 68-70, 
26 cents; 70-73, 29 cents, and 73-76, 33 
cents. 

The Texas Co. has made an advance 
of 1 cent a gallon in the South. The fol- 
lowing are the new maximum and mini- 
mum prices: Maryland, 22-21 cents a 
gallon; Virginia, 23%-21%; North Caro- 
lina, 24-22; Georgia, 26-23%; Florida. 
25%-23; Alabama, 27-23%, and Okla- 
homa, 23, tank-wagon basis. 

The Standard Oil Co. has advanced 
prices 1 cent, to 24 cents, in Boston. The 
price has been 23 cents since Aug. 11. 

The third increase in gasoline prices 
in the Milwaukee district since Jan. 1 
was made Jan. 17, when % cent was 
added to the entire list. On Jan. 3 prices 
were raised 1 cent, and on Jan. 9 the low 
grade fuel was advanced 1 cent. The 
cheapest gasoline now sells for 21 cents 
per gallon at filling station and 20 cents 
tank wagon basis. 

Gasoline prices have been advanced 
1 cent a gal. in the following States. The 
net maximum and minimum prices are: 
Colorado, 26, 23; Montana 25%, 24; New 
Mexico 26, 22; and Wyoming, 24, 20%. 

Steel and Copper Higher 

New York, Jan. 24 — Prices of auto- 
mobile materials last week were gener- 
ally higher, especially in the metals and 
oils. Copper rose to 30% cents a pound, 
a gain of 1% cents, and Bessemer and 
open-hearth steel reached the $65 mark 
per ton, a new high. Notwithstanding 
reports that rubber prices would be af- 
fected by the German shipping raids, 
rubber prices have remained constant, 
with Para going down to 76%, a drop of 
1 cent a pound. Ceylon grade fluctuated 
throughout the week, its highest quota- 
tion being 80 and its lowest 77. 

Change in Hydraulic Steel Refinancing 

Cleveland, Nov. 27 — Since the an- 
nouncement last November of the forma- 
tion of a $10,000,000 company, to include 
the Hydraulic Pressed Steel Co. and the 
Cleveland Welding & Manufacturing Co.. 
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there has been much delay in the final 
negotiations being put through. 

The original scope of the refinancing 
plans, it seems, has been broadened. J. 
H. Foster, vice-president and general 
manager of the Hydraulic company, is 
renewing options on stock of the Cleve- 
land companies on the following terms: 
The same price for the stock as in the 
original terms, 270, but instead of 40 
per cent of the price being paid in cash 
and 60 per cent in stock, it is now planned 
to pay 25 per cent cash and 75 stock. 

To Organize Liberty Body Co. 
Detroit, Jan. 21— The Liberty Body 
Co. is being organized in Detroit to make 
commercial bodies. Prominent men of the 
industry are said to be interested. 

Dividends Declared 

Kelsey Wheel Co., quarterly of $1.75 a 
share on preferred, payable Feb. 1 to 
stock of record Jan. 16. 

Stewart-Warner Speedometer Co., 
quarterly of 1% per cent, payable Feb. 
15 to stock of record Jan. 30. 

100 per Cent Stock Dividend for Bower 
Detroit, Jan. 23 — The Bower Roller 
Bearing Co. has declared a stock divi- 
dend of 100 per cent and a cash dividend 
of 15 per cent, payable to stock of record 
Jan. 18. 

Hoover Declares Dividend 
Detroit, Jan. 21— The Hoover Steel 
Ball Co. declared a 5 per cent monthly 
dividend payable Feb. 1 to stockholders 
of record on Jan. 22. 



Automobile Issues 
Stronger 

General Motors, Chevrolet and 
United Motors Make 
Substantial Gains 

New York, Jan. 24 — The automobile 
and accessory securities last week were 
featured by a general increase in prices. 
Automobile issues were exceptionally 
strong. The old stock of General Motors 
rose to 750, a gain of 250 points, Chevro- 
let rose 13 points to 115 and United Mo- 
tors rose to 47%, a gain of 6M, points. 

Firestone common recorded a drop of 
8 points, Fisk dropped 5 points and Port- 
age 4 points. Whether or not these de- 
clines were due to the activities of the 
German raider is not known, but it is 
stated that these shipping raids have 
affected rubber supplies. 

Favorable rumors have been made 
from Wall Street in regard to the motor 
issues. For instance, United Motors has 
seen excellent buying on account of the 
statement that its earnings are running 
close to $15 a share. Maxwell stock 
started upward last week. Rumors had 
it that its sales and deliveries of cars are 
far ahead of what they were a year ago. 
The Maxwell company, it is stated, has 
covered its steel requirements for this 
year at prices far below the present level. 

Goodrich stock is stronger on account 
of the coming stockholders' meeting when 
it is expected that Goodrich will show 
earnings equal to 13 per cent for the com- 



mon. Though this would compare with 
17 per cent in the 1915 year, the 1916 
sales are estimated at $73,000,000, a gain 
of 30 per cent. 

Yesterday the stock market was gov- 
erned by conflicting influences all through 
the day. President ■ Wilson's speech 
seemed to improve prices, a rally taking 
place following the announcement of the 
speech. 

The recent readjustment of the capital- 
ization of the International Motors Co. 
has resulted in a big improvement in the 
company's working capital. Orders on 
hand at the beginning of 1917 were larger 
than 1916 and the output for this year is 
expected to reach at least 3000 trucks. 
The common stock as a result of this 
favorable report rose 2 points to 18. . 

National Earnings for 1917 Estimated at 
$1,000,000 

Indianapolis, Jan. 23 — The National 
Motor Car Co., this city, is largely over- 
sold this year. The demand is far in 
excess of the capacity. Earnings for the 
year ending Nov. 30, are estimated at 
about $1,000,000 or equivalent to $12.50 
per share on the 80,000 shares of stock 
outstanding. This compares with net of 
$425,000 for the last year of the old com- 
pany, or $5.30 per share. 

N. Y. Pullman in Receivers' Hands 

NEW York, Jan. 20— William A. Key- 
worth, Carlton L. Hoff and Henry 
Schmidt, who were recently appointed 
receivers of the York Motor Car com- 
pany, York, Pa., by the York county 
courts were" appointed receivers this 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Net 

Asked Ch'ge 

74 +254 
88 — 1*4 
30 —5 



Bid 

Ajax Rubber Co 72)4 

I. I. Case T. M. Co. pfd 85 

Chalmers Motor Co. com 25 

Chalmers Motor Co. pfd 

•Chandler Motor Car Co 99 102 + 154 

Chevrolet Motor Co 115 125 +13 

Fisher Body Corp. com 37 40 — 54 

Fished Body Corp. pfd 94 98 +14 

Fisk Rubber Co. com 75 85 —5 

Fisk Rubber Co. 1st pfd 110 115 

Fisk Rubber Co. 2d pfd 90 100 

Firestone Tire & Rubber Co. com 140 145 — 8 

Firestone Tire & Rubber Co. pfd 107 10854 +1 

•General Motors Co. com 750 +250 

•General Motors Co. pfd 120 125 +1 

*B. F. Goodrich Co. com 60 61 +4J4 

•B. F. Goodrich Co. pfd 11054 112 

Goodyear Tire & Rubber Co. com 278 282)4 — 2 

Goodyear Tire & Rubber Co. pfd 107J4 1085* + 54 

Grant Motor Car Corp 7 9 +2 

Hupp Motor Car Corp. com 3 4 

Hupp Motor Car Corp. pfd 

International Motor Co. com 18 20 +2 

International Motor Co. 1st pfd 68 75 

International Motor Co.' 2d pfd 25 35 

Kelly-Sringfield Tire Co. com 59 60 +2 

•Kelly-Springfield Tire Co. 1st pfd 92)4 95 +2y, 

•Lee Rubber & Tire Corp 23 2354 

•Maxwell Motor Co. com 58 J4 58M +4J4 

•Maxwell Motor Co. 1st pfd 71M 73 54 + H 

•Maxwell Motor Co. 2d pfd 38)4 39J4 +2)4 

Miller Rubber Co. com 248 255 +1 

Miller Rubber Co. pfd 107)4 108)4 +1)4 

Packard Motor Car Co. com 165 170 

Packard Motor Car Co. pfd 100)4 103 —1 

Paige-Detroit Motor Car Co 40)4 41)4 + 'A 

Peerless Truck & Motor Corp 17 20 +1 

Portage Rubber Co. com 164 166 — 4 

Regal Motor Car Co. pfd 35 

Reo Motor Truck Co 

Reo Motor Car Co 38 V, 39)4 + 1V4 

Saxon Motor Car Corp 64 67 

Springfield Body Corp. com 

Springfield Body Corp. pfd 



Bid Asked 



Standard Motor Construction Co 5)4 

Stewart-Warner Speed. Corp. com 99 

•Studebaker Corp. com 108 

•Studebaker Corp. pfd 108*4 

Swinehart Tire & Rubber Co 84 

United Motors Corp 47)4 

•U. S. Rubber Co. com 6054 

•U. S Rubber Co. pfd 11054 

White Motor Co 51 

•Willys-Overland Co. com , 

•Willys-Overland Co. pfd 



3654 
9754 



654 
100 
108* 
11054 
87 
47M 
6054 
111 
5154 

38 



Net 
Ch'ge 

— 54 
+354 

+6 
+654 
+ 1 
+ 154 
+2 
+ H 
+ 1 



•At close Jan. 22, 1917. Listed New York Stock Exchange. 
Quotations by John Burnham & Co. 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 



ACTIVE STOCKS 



Bid 



Auto Body Co 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 

Continental Motor Co. pfd. (new) 99)4 

Ford Motor Co. of Canada 260 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 57 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car Co 4044 

W. K. Prudden Co 4954 

Reo Motor Car Co 38 % 

Studebaker Corp. com 108 

Studebaker Corp. pfd. 

C. M. Hall Lamp Co 

INACTIVE STOCKS 

Atlas Drop Forge Co 3554 

Kelsey Wfceel Co 50 

Regal Motor Car Co. pfd 



Asked 

4554 

3854 
263 

59 

166 

41)4 
51 
39 
109 

31 



Net 
Ch'ge 



+90 
+ 10 



+7 



+ 154 
— 54 
+ l« 
+ 5 



3854 

54 

35 
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week for the local property of the com- 
pany by Judge A. N. Hand, in the Fed- 
eral Court, and were authorized to con- 
tinue the business of the concern at the 
branch at 1892 Broadway. The New 
York branch in 1916 sold 677 automo- 
biles, valued at $466,000. 

N. Y. Mitchell Enlarges Scope 

New York, Jan. 22— The Mitchell 
Motor Car Co., this city, has taken over 
the entire wholesale, as well as the re- 
tail, distribution of Mitchell cars in the 
Eastern territory. This includes Man- 
hattan, Brooklyn, Long Island, a large 
part of New York, all of New Jersey 
and parts of Massachusetts, Connecticut, 
Delaware and Maryland. 

Hammond Goes to Cleveland 

Cleveland, Ohio, Jan. 20 — F. N. 
Hammond, recently branch manager at 
Youngstown, Ohio, has been made branch 
manager at Cleveland, succeeding R. S. 
Hartzell, who has been placed in charge 
of manufacturers' business in Cleveland 
and vicinity under the jurisdiction of the 
Detroit district office. Hartzell's head- 
quarters will continue at Cleveland. 

Kaufman Joins N. Y. Jobber 

New York, Jan. 20 — Carl Kaufman, 
prominent in the automobile accessory 
business in this city, has joined the Auto 
Hardware & Equipment Co., this city, 
as general manager. This company, 
which is a large jobber, will move from 
its present location in Warren Street to 
256 West Fifty-fifth Street. 

McKay With Michigan Electric 
Detroit, Jan. 21 — David McKay has 
become the Michigan sales representa- 
tive for the Michigan Electric Welding 
Co., a member of the Steel Products Co. 

Dimond Handling Detroiter 

New York, Jan. 22 — Dimond Motor 
Car Co., 1860 Broadway, has taken on the 
distribution of the Detroiter for the 
metropolitan district, New Jersey, and 
New York State up to Albany. 

New Steams-Knight Toledo Agency 
Toledo, Jan. 21 — The firm of Nickels, 
Jackson & Lavenberg has been formed 
here, to handle the agency for the 
Steams-Knight cars. The company was 
incorporated for $25,000. 

Farnham Joining Gibson-Hollister 

Jamaica Plain, Mass., Jan. 20 — 
Frank R. Farnham has been appointed 
director of sales and advertising for the 
Gibson-Hollister Co., this city. For- 
merly he was associated with the Mc- 
Graw Publishing Co., New York. 



Alley To Race Chi- 
cago Six 

Will Appear First at Indian- 
apolis Race— Speedway 
for Salt Lake 

Chicago, Jan. IS — Tom Alley will 
drive a Chicago Six during 1917 and will 
make his first appearance with the new 
mount at the Memorial day race, Indi- 
anapolis. Alley is now building the car 
for the Pan-American Motors Co., and 
is fitting one of Harry Miller's new 
aluminum engines, similar to the one 
with which Barney Oldfield will cam- 
paign his Delage. This engine has alu- 
minum cylinder jackets and is so arranged 
that by slipping sleeves of different size' 
inside the jackets the cylinder bore can 
be altered to conform with the piston 
displacement limit of different races 
throughout the season. The change from 
a 450-in. engine to 300-in. engine can be 
made in about 2 hr. The engine also 
has a feature that all water and oil 
leads are within the cylinder casting. 

Miller is building six of these engines, 
one or two of which Oldfield will have, 
and one goes to Alley. Miller also is 
building a twelve-cylinder aviation en- 
gine along the same lines which Oldfield 
may use in exhibition and time record 
work. 

2-Mile Speedway for Salt Lake City 
Salt Lake City, Utah., Jan 23 — An 
automobile speedway is being planned for 
this city. It will be built on the Bamber- 
ger tract, immediately north of Beck's 
hot springs, costing $300,000. The Salt 
Lake Speedway Assn. has filed articles 
of association. 

It proposes building a 2-mile board 
track 50 ft. wide on the straightaway 
and 75 ft. wide on banked turns. Seating 
capacity will be for 30,000. The speed- 
way is expected to be finished by Sept. 1. 

Rickenbacher Detained by British 

Chicago, Jan. 18 — Predictions that E. 
V. Rickenbacher's surname would get him 
into trouble with the Allies on his trip 
to Europe in his search for a racing 
mount for Indianapolis interests were 
proving true in a letter just received. 
Rickenbacher writes he was detained sev- 
eral days at Liverpool by the authorities, 
who thought he might be a German spy. 
He was released after a few days and has 
gone on to Paris. 

U. S. To Test Hydro Automobile 
Canton, Ohio, Jan. 20 — The Hydro 
Motor Car Co., incorporated for $100,- 
000 will begin at once the construction 
of hydro automobiles; preliminary tests 



are to be held before government experts- 
in February. 

The car is designed to run backward 
on water by means of special propellers. 
When land is reached the land wheels 
take a firm grip. A feature of the car 
is that it can be used as an armored ma- 
chine either on land or water. R. E. Hay,. 
J. P. Snider, H. O. Myers, H. N. Pattison 
and E. N. Kautz, are the incorporators. 

The manufacturers of the car claim 
they have the assurance of contracts- 
from the government if all tests are 
satisfactory. 

Diamond T Truck on Test Trip 

Chicago, Jan. 22 — A 2-ton truck 
with capacity load has been sent by C. 
A. Tilt, president of the Diamond T 
Truck Co., on a trip from Chicago to 
Tampa, Fla., over the Dixie Highway. 
The truck is in charge of Bill Paull and 
Tom Phillips, Wisconsin woodsmen, who- 
report that the roads are in bad condi- 
tion. The load consists of spare parte 
for Hixon & Warder, South Florida dis- 
tributors of the Diamond T trucks. 

Larson Builds Large Service Station 

New York, Jan. 19 — To meet the de- 
mand from his new territory, embracing 
all the Atlantic Coast States from Con- 
necticut to Georgia, C. H. Larson, presi- 
dent of the Oldsmobile Co. of New York, 
has started the construction of what will 
be one of the largest service stations in 
the East. It is located in West Sixty- 
fourth Street, near Broadway, and cov- 
ers a plot 100 by 160 ft Five floors will 
contain 70,000 sq. ft. of space. 

Eschner Buys Winton Branch 
St. Paul, Minn., Jan. 21 — Leroy 
Eschner has bought the St. Paul branch 
of the Winton Motor Co. and will carry 
on the business as a new organization 
called the Eschner Motor Co. Mr. Esch- 
ner was for 4 years manager of the 
branch. He made the change because it 
was desirable to add a smaller car to 
the Winton line, which is not possible 
under the present Winton branch-house 
arrangement. 

Fletcher in Southwest for Mitchell 

Detroit, Jan. 21 — H. M. Fletcher has 
become the district representative in the 
Southwest for the Mitchell Motors Co., 
Inc., of Racine, Wis. He was formerly 
district manager for the Maxwell Motor 
Co., Inc. 

Newman Takes on Hal 
Cleveland, Jan. 19 — Harry Newman 
of Chicago has taken on the selling rights 
of the Hal. He has formed a new com- 
pany which will be known as the Harry 
Newman Co. His territory will cover 
the middle west. 
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1917 Rules for Ca- 
nadian Tourists 

24,223 U. S. Cars Enter Prov- 
inces in 1916 — Ontario 
Registers 17,282 

Toronto, Ont., Jan. 20 — Strict require- 
ments for the admission of automobiles 
of non-resident tourists are being made 
by the Canadian Customs Department. 
The 1917 rules provide that the Ameri- 
can tourist must present his license per- 
mit at the Canadian port of entry. This 
will be accepted if his trip is not to 
exceed 24 hr. It will be taken by 
the collector of customs and retained 
until the owner recrosses the boundary, 
which he must do at the point of entry. ■ 

Cannot Avoid War Taxes 

A bonding certificate will be issued 
at the port of entry for anyone wishing 
to remain in the Dominion from 1 to 
30 days; and this will be cancelled at 
any port through which the tourist 
passes in leaving the country. A guar- 
antee company's bond will be required 
from anyone desiring to remain in 
Canada up to 6 months over the 30 day 
period. The bond will be cancelled at 
the point where the non-resident mo- 
torist leaves, and the cancelled copy 
must be returned to the port of issue. 

Any tourist remaining in the country 
over the 6 months' period must pay the 
36 per cent duty and 7 Vt per cent war tax 
on his car. No Ontario license is needed 
for a period of 21 days for the pleasure 
cars owned by residents of the eighteen 
states having a reciprocal agreement 
with the province. The free period will 



probably be extended to 30 days in Feb- 
ruary. All commercial vehicles or dem- 
onstrating models must have individual 
Ontario licenses. 

24,223 Enter Canada 

During the past year 24,223 tourists' 
automobiles were admitted from the 
United States to Ontario and Quebec, 
according to the reports of the collectors 
of customs of these provinces. The 
greatest traffic was at Windsor, across 
from Detroit, which recorded the pas- 
sage of 8880 cars. The biggest "drive" 
was on Labor Day, when more than 
1800 cars came into Canada from De- 
troit. Niagara Falls registered 3489 
during the year, Walkerville on the De- 
troit River 2592, Bridgeburg opposite 
Buffalo 1917, and Lacolle, Que., 3020. 
The total for Quebec during 1916 was 
6941, or more than double the year be- 
fore. 

In Ontario the totals of incoming 
tourists' cars for the past 3 years were : 
1916, 17,282; 1915, 5685; 1914, 6403. 

McMartin Is Fisk Branch Manager 

Butte, Mont., Jan. 20 — E. T. Mc- 
Martin has been made branch manager 
of the new Fisk Rubber Co. district 
which includes Butte, Salt Lake City, 
Minot and Bismark. 



Apelco Is Starting System Name 
New York, Jan. 22— In the list of car 
specifications appearing in The Auto- 
mobile for Jan. 4, the Apelco electric 
system, manufactured by the Apple Elec- 
tric Co., Newark, N. J., was incorrectly 
given as the Apple. No starting system 
was ever manufactured under the latter 
name. 



Rope Tire Used in 
Australia 

Puncture Proof Construction 
Takes Place of Inner 
Tube and Cover 

New York, Jan. 22 — A rope automo- 
bile tire made of coir fibre and bullet, 
nail and glass proof has appeared in 
Australia. The advent of the automobile 
in Australia has, to a very considerable 
extent, solved the difficulties of trans- 
portation. In many parts of the country 
the roads are merely bush tracks or 
overland stock routes. The rough nature 
of the country over which the cars travel 
and the excessive heat often experienced 
have made the cost of rubber tires a seri- 
ous item in maintenance. 

As a result many experiments were 
made to obtain a substitute for rubber at 
a moderate cost. Tests with tires made 
of various kinds of fiber were made, with 
the result that coir fiber was found to be 
the most suitable for the purpose be- 
cause of its lightness, cheapness, resili- 
ence and durability. 

When first placed on the market, the 
homing tire, as it was called, was sold, 
as an emergency tire, in case of puncture 
or blowout, but it proved so satisfactory 
that in the country districts of some of 
the States the rope tires are frequently 
used on all the wheels. It is claimed 
that if a speed of 16 m.p.h. is not ex- 
ceeded they are almost as soft riding as 
pneumatic tires. 

It should be understood that the hom- 
ing tires take the place of both inner 
tube and cover, being attached to the rim 
by four or five straps. 




Annual dinner of the united editorial and bualneea staff* of the Cla»» Journal Co., publisher of THE AUTOMOBILE, Motor Age 
and Motor World, held at the Hotel McAlpIn during New York show week 
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Metric Standards 

THE American aviation industry has now to face 
the decision as to what extent, if any, it will 
make use of metric standards of measurement. For 
example, engine designers are calling for a spark 
plug smaller than the S. A. E. standard ; shall it be 
1 in. across the hexagon or shall it be 25 mm. ? The 
difference does not matter to the engineer, nor does 
it matter to him in a way if the thread of the plug 
is the same as the British standard, 18 mm., or 
whether it is an inch dimension of approximately 
the same size. That is to say, interchangeability 
with the European plug does not bother the engineer. 

But it does bother the men who have to use the 
engines, and they are beginning to ask for the 
British plug thread and the French millimeter pro- 
peller mounting standard. There is an idea abroad 
that the government authorities are anxious to en- 
courage the use of the millimeter as the standard 
of dimension throughout their aircraft. 

Use the Millimeter 

That the wise thing to do is to adopt the milli- 
meter admits of much argument, but there can be 
only one ultimate answer and that is an affirmative. 
Ultimately the whole world must come to one stand- 
ard of measurement and one standard in many other 
things. Suppose that the Illinois dollar was worth 
98 cents in New York, 102.5 cents in Michigan cur- 
rency, and something else in California; think of 
the appalling muddle and waste of time that would 



result. It is unthinkable, yet the nations of the 
earth are not so far apart as were New York and 
Illinois a hundred years ago. 

That England must come to the metric standard 
of measurement soon is now admitted. England 
has stood aloof from all Continental standardization, 
has watched all the other nations of Europe come to 
a common understanding, and watched unmoved till 
the automobile industry sprang into being. The 
British automobile trade is divided, some using the 
inch and some the millimeter, though most the 
latter. All tires are millimeter sizes in England 
and have been for years; all engines for aircraft 
almost without exception are built throughout to 
millimeters. Recently the most noticeable change 
is that tolerances are beginning to be stated in 
metric. For a long time after using metric main 
dimensions the tolerances were still quoted in inch 
thousandths, and all British makers stick to feet 
and inches for specifying wheelbase. Thus the Brit- 
ish industry is in a confused condition between two 
standards. 

America Left Alone 

That England could hold out so long against the 
pressure of France and Germany and Italy was due 
to two things. The most important was the colonial 
market which thought in inches with the greater 
facility, the other was the attitude of America. Thus 
we have seen America and England invading the 
British Empire, and leaving the South American 
countries and other places to Continental Europe. 
It is not a language question. French and German 
are not spoken a great deal in South America. Your 
German must learn his South American tongue just 
as much as your American. 

As soon as England breaks away from tradition 
and goes to metric standards America will be left 
alone in the world and America's commerce will be 
hampered in all engineering exportation by the use 
of a standard of measurement unknown anywhere 
else in the world. It cannot be allowed. Whatever 
may seem to be the state now, whatever may be the 
cost of making the change, it will have to be done, 
and every day it is postponed the more costly it will 
be. To set, say, 1930 or 1940 as the change-over 
year would cost America far less than adherence to 
the inch is going to cost her before 1925 is done. 

A number of years ago the proposal was made in 
various quarters of the automobile industry to 
standardize on the metric system of measurements 
and considerable discussion was carried on at the 
time in regard to the advisability of such a move- 
ment. Naturally, established companies opposed 
the idea, since its adoption would entail an enormous 
expense in alteration of production methods and in- 
stallation of new machinery, etc. 

The opportunity now offered to the aviation in- 
dustry is to take the first step. As aviation is 
playing an enormous part in bringing people closer 
together it is eminently suitable that aviation should 
show the way to a closer understanding between 
nation and nation. It is so easy, it costs so little to 
start a new industry on a metric standard, and a 
cent invested this way now will be $1,000 in 20 years 
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Body Detail Greatly Improved 

Shows Reveal Tendency Toward Graceful Lines, 
More Tasteful Colors, Better Upholstery — Higher 
Class Workmanship and Finish — Other Features 



By George J. Mercer 



IN the Palace show, to the general public the body exhibit 
compared favorably with any previous one. The bodies 
had deep cushions and thick trimming to insure comfort, 
the door spaces were roomy, and expensive trimming mate- 
rials were used on all the best cars. Toilet cases, dome and 
reading lights, arm rests for the rear seats, regulators for 
operating the windows and frameless glass windows were com- 
mon. Brilliant color schemes, showing well-painted sur- 
faces, were the rule, the fenders were effective and of good 
design, the running boards had sensible shields, and extra 
tires, mostly carried at the rear, had strong hangers. 

The best runabout colors shown, were yellow and black, 
yellow and brown, a two-tone green, two-tone gray and white 
and a green with white wire wheels. Touring bodies were 
mostly in dark colors, of the brighter shades the best were, 
two-tone gray, coffee and black and yellow and black. 

Small closed bodies showed well in blue upper and gray un- 
der and in black and gray, with guards to match the dark 
color. Blue and white and black and white give too sharp a 
contrast. The large closed bodies looked best painted in two 
tones of dark blue and relieved with striping. It was notice- 
able at both shows that striping was more common than 
heretofore, it is apparently coming back. Striping adds a 
touch of color to dark shades and is a relief that is always in 
good taste. 

White was used to some extent on closed bodies at the 
Palace, but in most cases the companion color was a too 
severe contrast. The sedan and convertible are all-weather 
bodies, and it was surprising that the two-tone browns and 
grays were not used more generally for these, as such colors 
help to make the car look light, which is highly desirable for 
an all-season vehicle. 

The trimming or upholstery is an important item in a body, 
more so with a closed than an open one. The latter, on ac- 
count of being open to the elements, must have the substan- 
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tial leather or waterproof fabrics and the choice is mainly a 
question of how these are assembled in the body. With the 
present style of flush side design for touring and runabout 
bodies, the large roll of trimming on top of the sides and 
seat back has disappeared, and the trimming finishes flush 
with the top edge of the panel. It is more difficult to ac- 
complish a neat finish than formerly and careless workman- 
ship in finishing up the leather edges at the top and around 
the door openings will detract a great deal from the other- 
wise good appearance of the body. The best finish shown is 
illustrated in Fig. 1 in which a metal molding covered with 
leather is used along the top edge, the doors and door open- 
ings being covered by a narrow welt, evenly put on and blind 
tacked. Fig. 2 shows a finish that does not give a neat ap- 
pearance, as this small irregular shaped leather roll has a 
baggy look on top of the metal. Natural wood was used in 
a few instances and this would not be bad, if it were colored 
to match the paint or leather; it would then serve its purpose 
without advertising itself too prominently; strong contrast 
between the painted and rounded top edge of the body and a 
cap, either of wood or leather, is inharmonious and not 
necessary. 

Fig. 3 is another sectional view of a door, illustrating the 
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2 — Center — 
■Example of 



Above — Fig. 1 — Left— Beat door trim finish. Fig 
Trim which does not appear neat. Fig. 3 — Right- 

overdoing a neat trim 
Right — Fig. 4 — Above — Hood raised to blend into cowl. Fig. 
Below — Undesirable result with hood not raised 
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same position as Figs. 1 and 2. This shows the extreme round 
to the top edge of the body, and portrays the carrying of a 
good thing too far. The round top edge is a pleasing design 
only when used in moderation, and the side line of the body 
should not be started on the curve until close to the top, while 
the radius should never exceed 1 in. Many bodies with not 
more than hi -in. radius looked very well. 

The stitched pleat for back and seat cushions was used a 
great deal. This is durable and makes a fine trimming de- 
sign, it presents the full round appearance of the plain trim- 
ming without its defect of wearing baggy. 

The trimming of the closed bodies presented a variety in 
color and materials, the best effects being obtained on those 
bodies that used soft neutral light shades of material. One 
beautiful design had a figure delicately outlined in the center 
of each panel, and the trimming design was plain with 
divided cushion and back, the seat and back being defined by 
carved wood finish. Elaborate wood finish was used on the 
doors and front division, the toilet cases were the visible type 
and of special design, as were also the handles of the regula- 
tors and the dome light, this latter projecting lower than 
customary. The arm holder was replaced by a silk rope hang- 
ing inside the hinge pillar. The carpet extended from, the 
line of the bottom of the seat cushion along the sides and 
doors, and no cord hat-rack was used. 

Other suitable trimming materials were those having in- 
conspicuous figures or stripes. In some cases, the figured 
material was used for seat and back, the sides and roof being 
plain material and this made a pleasing contrast. Velours 
were used to some extent, and one in two shades of brown 
looked well. The tapestry did not look so well, the figures 



being usually too large to please the eye; large figures on a 
design for body cloth are not desirable, on account of the 
confined space and the tendency is to become satiated with 
the color display. 

Concealed toilet cases were used largely, and the dome and 
reading lights were of the standard pattern on the majority 
of cars. The extra seats were mostly of the flush folding type. 
Pillar lamps were not used to any extent, and the cord hat- 
rack and arm holders seem to be extinct. The front division 
glass is now one piece and regulators are used on practically 
all bodies. The rear cushions generally had arm rests shaped 
to fit their use, without interfering with the seat room. 
Draped window curtains were used largely, but it is very 
questionable if they are likely to be continued. 

A standard of style in body design is difficult to define, as 
any standard is to some extent local, but an exhibit as large 
as the Palace display, gives one an excellent opportunity to 
compare, and if one body looks more pleasing to the eye than 
another, it is feasible to dissect the difference in parts that 
make the one attractive and the other not so; proper con- 
sideration, of course, must be given to the sizes that provide 
the necessary comfort. 

Improving the Hood Lines 

A concession to the body designer within the last year or 
so has been the right to alter the size of the engine hood, for 
without a hood that is sufficiently high and wide at the dash 
line, a modern body cannot be made to look well. Especially 
is this true of an inside-drive body of the sedan type with a 
slanting windshield. On this type of body the line from the 
radiator back must rise sufficiently, so that a continuation 





left— Fig. 

body the 
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Upper 

this type of 
slanting front is kept to 
vertical lines at the sides 
with the result that the 
appearance is harmonious 
and pleasing 



Lower left — Fig. 7 — 
Otherwise similar to the 
body illustrated in Fig. 6, 
this type has the slanting 
front contracted at the top 
of the cowl line, produc- 
ing an awkward, misfit 
sort of effect 






Upper right — Fig, 8 — 
Cowl shaped with a small 
radius, making a simple, 
effective design and one 
which facilitates produc- 
tion at the factory 



Lower right — Fig. 9 — A 
case where the cowl is 
shaped with too wide a 
radius, making the wind- 
shield appear too wide 
for its base and also com- 
plicating manufacture by 
necessitating a twist in 
the front door, entailing 
both greater expense and 
a less satisfactory result 
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Upper left — Fig. 13 — A well designed stern on one of the cars shown. Lower left — Fig. 14 — An innovation in carrying spare tires 
which combines neatness with space economy. Upper right — Fig. 15 — One of the latest types of convertible body, showing the flat 
roof lines. Lower right — Fig. 16 — Use of the gypsy curtain to prevent the rear seat from interfering with the straight-line effect 

j_ of this line on the cowl will meet the belt line of the body 

easily. If the cowl line has a sharp uptilt close to the body 
it will give the whole car an "up in the air" look that noth- 
ing else can overcome. Fig. 4 shows the hood raised to make 
the pleasing effect and Fig. 5 shows the undesirable result. 
This type of body shows the contrast more quickly, as the 
slanting front shortens the cowl, and the uptilt to meet the 
body must be more severe on account of being made in a 
shorter length. ' Also the best looking bodies of this class 
were those in which, the side line of the body blended with 
the front in a radius just above the point indicated by arrow 
marks instead of meeting abruptly at an angle. Figs. 6 and 
7 illustrate the front views of similar bodies; in Fig. 6 the 
slanting front is contracted at the bottom while in Fig. 6 the 
sides are parallel and the appearance is very much better 
than Fig. 7 in which the lines of the front are not in con- 
formity with the side lines of the body. The idea of a con- 
tracted front is bad only when it is extreme ; a moderate con- 
traction is often necessary. 

Figs. 8 and 9 are two views showing the shape of the 
cowl at the place of attaching the windshield. In Fig. 8 
the cowl is shaped with a small radius indicated by arrow 
marks, whereas Fig. 9, having the larger radius, the wind- 
shield has the appearance of being too wide for the base and, 
in addition, this shape of cowl will necessitate having a twist 
or wind in the fore door at the front, making both an ex- 
pensive and unmechanical construction, as well as not show- 
ing as good an appearance as Fig. 8. 

Fig. 10 shows the ending of the overlap door panel. In 
order not to carry the overlap over the top and show an offset 
top line, the lap is cut off and shows an opening which, if 
the body had been painted in light colors, would have given 
the appearance of an irregular dark spot. Other bodies 
^n^^tTn^Ho^m/a^ telaZVPF*™ Provided for this, as shown in Fig. 11 by cutting down on the 
by cutting down the body. Lower— Fig. 12— showing the error body to permit the door lap to be even. Another form to 
of using a double cowl on a short-wheelbase car. Note how if * * \ 

spoils the door remedy this (not illustrated), was to have the radius of the 
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Fig. 17 — Method of mounting the fenders when the 
carriage, or six-fender design is employed. Some- 
times the chassis frame is hidden from sight by a 
shield and sometimes front doors and a top exten- 
sion for the driver furnish finishing touches 
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top edge of the body very slight, in fact almost a square 
corner, then the door lap was cut off in line with this edge. 

Fig. 12 is a section showing the second cowl when used 
on a short-wheelbase car, which is a very great mistake. In 
this case, the door has a very large piece cut off at the top 
front line; the hinges were also placed on the front, con- 
sequently the space was captured both for entrance and exit. 
The second cowl takes up room beyond the driving seat, 
and takes away from door space. This latter is one of the 
most important things in a body and no design should be con- 
sidered that restricts the door opening. The use of the second 
cowl is also carried to an extreme on close-coupled runabouts, 
the disadvantage in this particular being that it carries the 
side line of the body up at the cowl and gives a higher look 
to the body than is necessary. 

Better Stern Designs Than Formerly 

There were more good looking stern ends on the runabouts 
and close coupled bodies than ever before. This extension 
beyond the seat to cover up the chassis frame, has been a 
makeshift proposition for a long time past, but at the Palace, 
there were several well shaped body, ends, that were in 
balance with the rest of the design. Fig. 13 was a very good 
illustration, in which the guards were nicely attached to the 
sides, and looking from the side, the guard and stern had the 
same shape. Fig. 14 was an innovation in carrying the extra 
tires; the circular case below the frame revolved to permit 
the putting in and taking out of the tires. The case when 
revolved back closed the opening and there were no doors to 
get out of order or be in the way. 

The convertible body was well represented in many of the 
exhibits. This design seems to have resolved itself into two 
types, the earlier one in which all the windows were lifted 
out, and the modified type, in which all the windows except 
the rear side one, drop flush into pockets, and the pillars 
lift out. On this latter the roof is flatter and makes a better 
looking job, Fig. 15 illustrating the latest example of this. 
The roof line had a very moderate drop at front and back on 
the majority of the bodies and the number of freak designs 
were few in number. 

The Salon was larger in number of cars exhibited than ever 
before, and the greatest innovation in design was in the open 
bodies. The close-coupled touring body of the sporting type 
seems to be the trend in this design. The second cowl had 
few upholders and the most conspicuous feature was the con- 
tinuation of the top side line of the body, either straight, or 
with very little raise around the back; the top meeting this 
line and concealing the seat top line. The best illustration 



was by the use of the gypsy curtain as shown in Fig. 16 
wherein is also shown that the back line which extends to the 
chassis has the reverse direction to the customary body. The 
concealing of the top of the seat is also carried out on the 
larger bodies having extra seats. In some cases the rest for 
the top, when down, was located on the rear guards, when 
these had the upward slant at their extreme back end. On 
runabouts this attachment was located on the stern end. 

The trimming on the open bodies was mostly plain design, 
without stitching or pleats, and very thick at the back. On 
some it did not appear to be high enough to give proper sup- 
port, this criticism applying mostly to the close coupled 
bodies; on the regular touring bodies the trimming was 
stitched and the seating arrangement was excellent. 

The principal effort on the part of the exhibitors, seemed 
to be centered on good workmanship and finish, rather than 
the making of changes in design. The closed body designs 
were extremely conservative, and the effort to rehabilitate 
the carriage features was very marked. The square pattern 
carriage pillar lamp, the square back corner of the body, the 
coupe pillar and driving seat of carriage design, as well as 
carriage fenders with steps were some things that were gen- 
erally used. 

Fig. 17 shows how the fenders are placed when the car- 
riage, or six-fender design, is used. Sometimes the chassis 
frame is concealed by a shield, but in the majority of cases, 
they are as illustrated. The small town cars exhibited were 
exceptionally good, both in design and finish, the majority 
had fore doors with windshield and detachable top for the pro- 
tection of the driver. This is undoubtedly the best proposi- 
tion, the driver has sufficient protection when required, and 
the design has a completed look, which Fig. 17 lacks for an 
automobile. The detachable top was the regular waterproof 
curtain, that can be folded and put under the seat when not 
in use. The cabriolet was the only folding top town car ex- 
hibited, and there were two large folding top bodies, that 
worked easily and folded low when down. The convertible 
body also had its place on the line. It was noticeable that 
the flapper was rarely used on bodies at this exhibit, whereas 
at the Palace, flappers were used exclusively on convertible 
and falling top bodies. 

Door Pillars Lighter on Closed Cars 

One pleasing feature at the Salon was the lighter door 
pillars on closed bodies, that heavy appearance of pillar thick- 
ness when the door is open, having been replaced by propor- 
tions resembling the carriage door, and the garnish molding 
inside has become the modest old-fashioned size. Also quite 
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a number of the extra seats did not fold into pockets, but 
were visible, against the partition. This has become neces- 
sary because the division light is required to fold down flush. 
The division is made straight, and additional knee room is 
obtained for the occupants of the extra seats, without having 
the body any longer. The roofs were made as light looking 
as possible with the dip front and back very moderate, and 
leather was used for covering on the majority shown. A num- 
ber of V-front bodies were at this show, and on all models the 
single upper glass only was used. The V-front has the dis- 
advantage of not protecting the driver when the two upper 
glasses are open, as the angle of the front carries both sides 
away from the center at the bottom, resulting in a wedge- 
shaped space in the center, which neither glass protects. It 
makes an attractive looking design, but has had a stubborn 
fight to attain popular favor. An early experience in the 
use of the V front was that the glass reflected the side lights 
from the street, but this has been overcome by tilting the 
glass back out of the perpendicular about 3 deg. 

The doors on many of the bodies had molding and the 
fenders were, with the exception of those bodies using the 
six-fender design, of the smooth top type and crowned about 
1 % in. with narrow skirts set in beyond the edge beading. 

Some of the six-fender designs were shaped to imitate the 
effect of the leather fender. 

The trimming materials used were principally the medium 
light colors. Many were plain and some were relieved by in- 



conspicuous figures or stripes of a darker shade. One very 
beautiful material was an almost white background with blue 
spot figures, the other appointments corresponding in color. 
Many of the toilet cases were elaborate in shape and with 
inlaid work, and they were all of the visible type. A large 
proportion of the closed bodies were trimmed plain without 
stitching or pleats and with the cushions and backs divided, 
making three places defined by a line through the cushion and 
back. Even when the cushions and backs were stitched or 
had the pipe and point, the balance of the trimming was never 
elaborate, the doors had a panel effect with cord, to relieve 
the plainness, and some had pockets, though the majority were 
without. Roller curtains were the rule, no arm holders or 
hat racks and very little wood finish on the doors and front, 
The metal appointments were sterling silver and nickel. 

The dome lights were of different design than customary, 
and in many cases extended lower, also the corner reading 
lights were more prominently placed on many bodies and 
were, in a few instances, of the hanging type. The speaking 
tube was generally used, and a good idea was developed on 
some of placing the horn for the driver under the cowl, out 
of sight and, as the open end faced back, the extra distance 
that the horn is placed away from the driver, is compensated 
for by there being no wind resistance against it. 

The painting was principally dark blues, greens and blacks ; 
a few combined two colors, one light and one dark, but all 
color schemes were good and striping was generous. 



New Colonial Eight Engine Is Compact 



ANEW stock eight-cylinder engine is being marketed by 
the Colonial Motors Co. of Detroit. It is a conventional 
type of V-engine and has been under development for the past 
2 years. A horsepower output on the dynamometer of 62.5 at 
2500 r.p.m. is claimed and the manufacturers state the weight 
as 496% lb. It is a compact design and is particularly 
featured by the small space it takes up beneath the engine 
hood. 

In accordance with usual V-engine design where side-by- 
side rods are used, the cylinders are staggered IV* in. The 
engine is an L-head with the cylinders cast in blocks of four. 
Bore and stroke are 3 by 5 in. The crankcase is a single 
aluminum casting and includes the bell housing within which 
any standard clutch can be housed. 

The intake is aluminum and is hot air jacketed to prevent 
the condensation of the fuel and to actually assist in the 
complete vaporization of the incoming charge. Cooling is by 
thermo syphon and with the short engine block considerable 
space has been found to provide ample waterjacketing space. 



The length over all is 32 in. Of this 19 in. is taken up by the 
cylinder block. The extreme width of the engine is 25 in. 

The camshaft, magneto shaft and fan shaft are all driven 
by silent chains which can be adjusted from the outside 
while the engine is running. The valves have a diameter 
of 1% in. in the clear and a lift of 5/16 in. They are offset 
at an angle of 7 deg. to secure direct contact on the camshaft 
without the use of intermediate linkage. 

No external leads are used in connection with the oiling 
system. This is a pressure feed through a hollow crankshaft. 
The bearing dimensions on the crankshaft are 1% in. by 3 in. 
for the front; 1 15/16 by 1% in. for the center, and 2 by 
3% in. for the rear. The connecting-rod bearings are 2 in. 
diameter and 1% in. long. The camshaft is also carried on 
three liberal bearings. 

As will be seen from the illustrations there is a simple 
layout of accessories. These are incorporated in the V, for 
the larger part and the valves are accessible for adjustment 
by removing a plate within the center of the cylinder casting. 




Two views of the new eight-cylinder Colonial 
engine. It hat a bore of 3 in. and a stroke of 
5. and is said to deliver an output of 62.5 hp. on 
the dynamometer at 2500 r.p.m. 
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Foreign Trade Department 

Addresses at N. A. C. C. Export Conference 



THE AUTOMOBILE this week presents 
herewith several of the papers presented 
at the convention of automobile export 
men conducted by the National Automobile 
Chamber of Commerce, Friday, Jan. 12. In 
our report of this convention last week atten- 
tion was drawn to the difference of opinion 
among U. S. A. manufacturers as to whether 
we should sell the foreigner our automobile 
as built for home consumption or whether we 
should alter it to meet the wishes of the for- 
eigner. The arguments of E. W. Davenport 
favoring selling our car as it exists to-day 
are set forth in his paper which is among 
those printed herewith. 

Chas. Denby, export manager for Hupp, 
drew attention to the possibilities of the great 
Chinese field, a field he considers one of the 



most attractive for American export work. 

Troubles in connection with shipping are 
well outlined in the paper of L. V. Hummel, 
traffic manager of Gaston, Williams & Wig- 
more. 

R. J. Archer, export department of Willys- 
Overland Co., has tackled the problem of the 
necessary factory organization for handling 
export work. He deals with the subject as to 
whether it is best to have the export depart- 
ment at the factory or located in New York 
City, where it is close to those concerns han- 
dling shipping, marine insurance, etc. 

Dr. E. E. Pratt of the Bureau of Foreign 
and Domestic Commerce in his paper drew 
attention to the value in any industry of ex- 
port trade. It has a decided stabilizing in- 
fluence. 



U. S. A. Cars Should Win Abroad on Own Merits 

By Charles Denby 

Export Manager, Hupp Motor Car Corp. 



TO the casual observer it would seem that the question, 
"What is the best method of entering foreign mar- 
kets?" could be answered readily by giving details of 
transportation and financing for the guidance of the in- 
quirer. But we in the export trade know better. We know 
that this is a subject which engages the attention of many 
thousands of our fellow citizens daily; a problem upon the 
solution of which we base our hopes for foreign trade. 

Deeper Understanding Required 

The problem of how to obtain a footing in foreign markets 
for articles of American manufacture, in fact, engages the 
attention of American manufacturers more and more as the 
home consumption of our raw materials increases and we are 
more and more driven to look abroad for gain. The Amer- 
ican merchant is apt, however, to regard the foreign market, 
in a general sense, as a natural phenomenon, and he is in- 
clined to consider the problem of approach to it as one to be 
solved under the broad laws of supply and demand. A not 
very profound consideration will show that we manufac- 
turers of automobiles require a deeper understanding of for- 
eign countries as markets; that our investigation must be 
pushed farther than the question, "Is there a demand for my 
goods in such a market?" The demand itself must be ana- 
lyzed and all the elements which give rise to it must receive 
the most careful attention, in order to arrive at a sound con- 
clusion as to the best methods of introducing automobiles in 
-any foreign country. 

In the automobile trade we meet a variety of conditions: 
we meet with competition on the part of foreign factories; 
competition on the part of manufacturers of our own na- 
tionality; we meet a variety of tastes, a wide range of phys- 
ical conditions, national prejudices, labor problems, legal ob- 
stacles. What, then, in general, is the best method for Amer- 



ican automobiles to enter foreign markets? And what, to 
bring the question down to each one of us individually, is the 
best method for my automobile to enter foreign markets 
against the difficulties of that market; against the foreign 
competitors we will meet there, and against the perhaps more 
dangerous competition which we will meet with from one 
another? 

A part of this investigation we export managers can make 
together, assured that identity of interests will bring no con- 
flict. We can consider foreign markets, in fact, side by side. 
It is possible that at a certain point we will begin to part 
company. We of the Hupmobile may find that we fear you 
of the Dodge; of the Studebaker; of the Chevrolet; of the 
Maxwell, Chalmers, etc., and the many other makers of 
American cars, who feel, as confidently as we do, that the 
foreign market is your proper goal. I think, however, we 
will gain more than we will lose by an exchange of views. 
Let us see whether, as Americans, not as representatives of 
particular factories, we cannot reach such a common ground, 
on which we can stand together and find that we can better 
face the foreign market united than divided. 

ITiree Men Involved 

The Chinese have a proverb: "San jen tung hsin hwang 
tucheng chin," which means that if three men are of one mind 
their efforts may turn yellow earth into gold. There are in 
all factories three men in the problem whom we must unite 
to reach its solution. These are: the technical man who de- 
signs our machine; the financier who backs it; the salesman 
who sells it. If we could unite these men in our various fac- 
tories, working as a unit for the whole trade, we could almost 
carry out the Chinese proverb and turn the yellow earth of 
foreign markets into gold for American dividends. 

These are the three main elements in the export of automo- 
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biles: the building of a car that will suit the foreign buyer; 
the credit which will enable him to finance his purchase, and 
the salesmanship that will make him willing to purchase. 

Considering, in the first instance, foreign markets in gen- 
eral, we have said before that the general form of our prob- 
lem is: "Is there a demand for my goods in such a market?" 
Now, the easiest form of a demand to meet is that of a com- 
modity already in use, and the easiest way to supply it is to 
sell the commodity for less than the present consumers are 
paying for the identical thing. If an automobile manufac- 
turer in America can learn of a field where buyers pay for 
an automobile such as he manufactures more than the price 
at which he can deliver it his problem is free of difficulties. 
All he has to do is to produce his car and arrange for its 
transport and sale. If I can find a market where they use 
four-cylinder gasoline cars, painted blue, weighing 2800 lb. 
and selling for more than the Hupmobile would cost delivered 
there, all I have to do is to tell my factory to make them, 
tell my traffic manager to ship them, and engage an agent 
on the other side to market them. 

Unfortunately, we do not find any market so ready made. 
In general, for manufactured articles in the foreign market, 
adaptation must be made to meet the exact wishes of the for- 
eign buyer in order to secure a foothold. The manufacturer 
sometimes makes an article adapted to American consumers 
which he thinks should find a ready sale abroad, though not 
identical with what people are using there. He is almost 
certain to find that in style his article is not what the foreign 
buyer wants; that it is perhaps better than the foreign ar- 
ticle; that it is so made as to necessarily cost more than the 
foreign buyer is accustomed to pay, etc., etc. To these con- 
ditions he must adapt his campaign. 

Automobile Problem Different 

Our automobile problem is slightly different from that 
which confronts the general exporter. We find that Amer- 
ican automobiles are generally cheaper than those sold 
abroad and that the foreign prospect is inclined to doubt 
whether a Yankee machine at the price at which it is sold 
can compare in serviceability with the higher-priced ma- 
chine which he is accustomed to buying. 

Here arises one of the great export problems: Shall we 
try to convince the foreigners that we can make, in American 
factories, a machine of our model as good as is made in the 
factories of Birmingham, Turin or Paris, and sell it to them 
cheaper than their adjacent factories can produce the same 
model ? Or shall we devote our efforts to attempting to pro- 
duce an automobile for export closely following European 
models, a departure from our own ideas, a special export 
job ? To this I have but one answer — No. Let us rather de- 
velop an American model combining the best that we can 
find everywhere. Let us try to win by our own ingenuity, by 
our price, by our quality — not by imitation. 

In most markets, particularly in Europe, we do not have 
to teach people to use and to appreciate automobiles. All we 
have to teach them is that American machines, at cheaper 
prices, give just as great service as expensive foreign makes. 
This is the task for the advertiser and for the salesman, and 
this, as I have said, is the greatest field for American for- 
eign trade extension. In these markets, however, we are met 
with difficulties. We have to fear not only the dangers of a 
domestic combination against us, and appeals to the buying 
public to patronize home industries as an act of patriotism, 
but we have also to fear the possible erection of hostile tariffs 
and possible administrative difficulties created by the foreign 
governments, who will wish to protect their own manufac- 
turers. 

Patriotism in Purchases 

All export managers are familiar with the advertisements 
of English tires now running in British trade papers, which 



show us how the "patriotism in purchases" cry can be used, 
and it must be admitted that this is a strong appeal. It can 
be met only to a certain extent by difference in prices as long 
as protective tariffs do not intervene, and by an attempt, as 
far as possible, to domesticate our business, so to speak, to 
make it seem less foreign. To this end, a careful campaign 
should be conducted by all American manufacturers, accom- 
panied by the most discreet salesmanship and advertising. 
We must attempt, as far as possible, to give a local character 
to our business. We must convince the people that foreigners 
associated with us abroad benefit by our success; that, while 
we manufacture our goods largely in America, the profits on 
the trade are widespread; that we are not actuated by purely 
selfish motives, and that a great industry is of value to a 
country, even if its seat is in another land. 

This matter must, of course, be handled in each market in 
a different way, but as a general principle we should select 
as our representatives abroad men familiar with the markets, 
men whose temperaments will tend to encourage good-will 
rather than hostility, and we should avoid the aggressive tone 
of American advertising, which may not appeal to the for- 
eign consumer in many markets. If a tariff barrier is created 
against us our only redress will be to invoke the action of 
our own Government. 

As to this I make no suggestion; but it is evident that as 
export trade depends more on exchange of commodities than 
upon remittance of money, we can influence foreigners to let 
us into their markets better if they see that this right ob- 
tains a reciprocal advantage in our own, and also if they real- 
ize that prohibitive tariffs may work both ways. 

The language in which foreign trade is to be conducted is 
an important consideration. It is evident that we cannot use 
English everywhere. This is going to be particularly true 
after the war. The language in which our advertisements 
are run should be carefully chosen to win the highest ap- 
proval of the journals where printed. The language of our 
circulars should be adapted to meet local prejudices, and it 
need not be insisted upon that many at least of our salesmen 
should have a command of the languages of the countries in 
which they do business. In fact, I think it a wise measure to 
use local salesmen, as far as possible, in subordinate positions 
at least. 

Must Create Markets 

The point I wish to emphasize in the class of markets of 
which I have so far spoken is that we do not have to educate 
the people to the use of our article. There is another kind 
of market to which we Americans, under the spell of the 
ready-made markets of the world, are not accustomed to pay 
sufficient attention, viz.: those markets in which a demand 
not now existing may be created and then supplied. This ap- 
plies at present on a large scale to only such trade markets 
as Russia and China and parts of South America. There, in 
wide areas, we must not only introduce our automobiles, but 
we must accustom the people to their use in order to sell 
them. This is particularly true of China. Think what it 
would be if we could get the Chinese Empire, with its mil- 
lions of square miles of territory and its hundreds of millions 
of people, to widen their communications, to build motor 
roads and to take from their hiding places the hoards of sil- 
ver and buy automobiles therewith. We would have a market 
there not less than that of the United States, and I believe 
the day is coming when we will have such a market. At pres- 
ent there are no roads in China except a very few scores of 
miles in the cities of Shanghai, Tientsin, Peking and Hankow. 
The age of highways is coming in Asia, as it has come with 
us, and we American automobile manufacturers should be far- 
sighted enough to put our shoulders to the wheel and to push 
on the highway movement in China with something like the 
zeal with which we are pushing the Lincoln and the Dixie 
highways in the United States. 
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This is not an idle dream. If we turn to another world- 
wide American industry we find that the dreams in its line 
have been made true by intelligence and zeal. The Amer- 
ican Tobacco Co. some years ago found millions of smokers 
of tobacco in China, but no smokers of the cigarette. They 
made up their minds to revolutionize the habits of these mil- 
lions. They started great cigarette factories in Shanghai, in 
Manchuria and in other parts of the Empire, and in less than 
two decades they have converted the Chinese from the pipe 
to the cigarette, until the American Tobacco Co.'s marks are 
familiar in every city, village and hamlet of the Empire and 
its business has become one of the most gigantic enterprises 
of the world. Our dream of a China converted to the use of 
automobiles is perhaps a nobler goal. 

Develop Far East Market 

This is one point which I wish particularly to emphasize 
in this short address — the advisability of attention to the un- 
developed markets of the Far East. We talk much about war 
conditions; about the extent to which our prosperity depends 
on the war's continuance; about the possible commercial col- 
lapse which is to follow the re-establishment of peace; and 
about the steps of preparedness that we should take for this 
eventuality. In this preparedness let us automobile manu- 
facturers not forget the great neutral market of China, where 
a little foresight can lay the foundations of a great future, 
where we do not come into conflict with tariffs addressed 



more against ourselves than against others; a market which 
a consistent policy of good-will has made friendly td Amer- 
icans. I tell you that the good-will of the Chinese market 
toward American manufacturers to-day is a gigantic asset 
that it remains for our manufacturers to convert into cash. 
If we do not so convert it, it will disappear gradually under 
the more careful attention of the Englishman, the Japanese, 
the German and the Russian. Now is our chance. A little 
money judiciously spent in China to-day in the fostering of 
the automobile trade will go farther toward bringing results 
than 100 times that money spent in any of the allied lands. 

There is often doubt expressed as to whether trade follows 
the flag. Let me enunciate this principle: "Trade and the 
flag both follow the dollar." In those markets in which you 
invest you will sell goods. 

I have quoted above the Chinese proverb that three men 
of one mind can turn yellow earth into gold. If we urge on 
our engineer to perfect the good work which he has already 
begun and make the American automobile a typical American 
product as good as any that is made abroad, and at the same 
time cheaper; if we can induce our financial backer not only 
to extend the credits which we need in foreign markets, but 
to finance our efforts there, I think we can rely on the Amer- 
ican salesman to bring our enterprise to success. "The 
American automobile with the American dollar and the 
American salesman behind it" is the slogan which will take 
our automobiles into all corners of the earth. 



Must Realize Value of Our Own Products 

By E. W. Davenport 

Export Manager, Maxwell Motor Co. 



PROMINENT men and delegations returning from tours 
of investigation, as well as individuals of long ex- 
perience outside of the United States, all tells us that 
the only way to develop our export automobile business is to 
give the foreigners what they want in the way they want it. 

The European automobile man gives all sorts of options in 
specifications, long-term credit, etc.; therefore we must do 
likewise. Probably each of us has repeatedly fought with his 
production department for certain special features that some 
of his foreign dealers have convinced him were absolutely 
essential. 

All of this is beginning to indicate that we are allowing 
our foreign friends to sell their point of view to us without 
our fully appreciating the value of our own proposition. 
Manufacturing, selling and financial conditions in the differ- 
ent European countries have been very different from those 
existing here in the U. S. A., and it is only natural that ex- 
port customs and methods to suit home conditions should be 
developed by those countries particularly interested in for- 
eign trade. Our importing friends, used to these methods, 
familiar with no others, and constitutionally disliking to 
make changes, convince us that it is to our advantage to do 
as they say — in other words, they have sold us their propo- 
sition. 

Our whole automobile industry is based on standardization, 
by which are produced large quantities of cars, all practically 
alike and each one carrying a comparatively small overhead 
expense and profit. This standardization has enabled us to 
give automobile value far exceeding anything any European 
manufacturer ever gave; value that the European is begin- 
ning to appreciate and that he is worrying about. 

Do we as export men fully realize the value of the propo- 
sitions we have to sell? Have we analyzed them and found 
out for ourselves just how far we can encroach on our prac- 
tice of standardization without defeating our own ends ? How 
far can we allow our overseas dealers to sell to us the meth- 
ods of the European manufacturers to be used in connection 
with our own manufacturing and selling methods? 

Aside from furnishing right-hand drive, I believe that the 



nearer we can keep to our standard car the better it will be 
for all concerned. Conditions in some of our factories may 
allow of our standardizing some features on our export mod- 
els, and some makers selling higher-priced cars may be able 
to allow limited options without interfering with production. 

Educate Natives to U. S. A. Methods ' 

In general, however, we are going absolutely in the wrong 
direction when we turn away from the ideas and methods in 
which we are the strongest. I do not mean that we should 
attempt to stuff our ways and products down the throats of 
our foreign friends, but we should show them that by fol- 
lowing our methods and using our regular product they can 
satisfy more customers and make more money than by han- 
dling a built-to-order car. 

I want to mention the experience of a certain overseas 
dealer handling very successfully two American cars. On the 
higher-priced car a variety of options can be obtained from 
the factory; practically none can be had on the lower-priced 
one. The dealer, on the other hand, gives to his customers on 
both cars any colors, almost any make of tires, a variety of 
equipment; in fact, caters to the personal taste of those who 
want a made-to-order car. However, all of his cars, both 
high and low price, excepting only the closed bodies, are now 
ordered from the factories on monthly schedules and all to 
standard specifications. What changes are called for he at- 
tends to after the cars arrive. 

Formerly- he booked orders and specifications for the more 
expensive car, sent them to the factory and made his cus- 
tomers wait sometimes 6 or 7 months for their cars. He sold 
the small car at first just as it came from the factory, and 
found that his ability to make prompt deliveries, or sales to 
arrive on a definite steamer, was taking business away from 
the large car, on which there was considerable profit. He 
was enough of a thinker to work out for himself the idea that 
if he made arrangements to do the special work he had been 
asking the factory to do it would not cost him much more 
than he had been paying, and the advantages accruing, he 
thought, would offset any extra expense. 
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In practice it worked out much 'better than he expected. 
His dealings with the factory were greatly simplified. He 
could often take orders away from competitors because of the 
delivery of a car from stock, or to arrive; in the definite 2 or 
3 weeks required for him to get it in shape, as against the 
indefinite 5 or 6 months necessary for his competitor to have 
the car built and shipped from the factory. 

Having arrangements for special work on the large cars, 
he found he could also give special features on the highly 
standardized small cars, letting the owner purchase his made- 
to-order combination at little more than the price of a stand- 
ardized car. 

In the case of this particular dealer it has taken some time 
and serious thought to work out for himself the plans and de- 
tails that should have been handed to him ready for applica- 
tion; plans by which his customers can have the price and in- 
terchangeability benefits of our methods of manufacture, and 
at the same time some European made- to-order features. 

This combination, properly developed as to detail for dif- 
ferent conditions and localities, is, I maintain, absolutely un- 
beatable. It is up to us to work this out, each on his own 
proposition, and present it in such a convincing way that the 
dealer will realize how much it is to his disadvantage to 
throw the combination out of balance. We must not let him 
feel that we are arbitrarily turning him down when we can- 
not grant a request of his. We must make him understand 



that he is setting our manufacturing department back one 
step and himself two when he gets us to do something that 
he is better fitted to do himself. A dealer with enough ability 
as a salesman can perhaps make us feel as though his prob- 
lems were the only ones and that we should give him what he 
asks for. It is in these cases that we must exert ourselves, 
not only to keep but to impart to the dealer the proper per- 
spective. 

The point of view of our traveling men must also be given 
continual attention, both for their benefit and ours. It takes 
a very strong-minded, level-headed man to keep home condi- 
tions uppermost in mind during a long trip. He is bom- 
barded with every sort of argument by every sort of dealer 
in an effort to get him to grant concessions and to do business 
according to methods which may not fit in with ours. The 
man himself is usually chosen to go into a territory on ac- 
count of his familiarity with it and the people, and he may 
have a natural leaning their way. It is, therefore, only natu- 
ral for a man, after having been away for months, to drift 
into the attitude of representing the dealers to the factory, 
instead of the factory to the dealers. We must keep in as 
close touch as possible with him so as to postpone this frame 
of mind and get him back as soon as it does appear. With it 
no man can properly sell his proposition, nor can he aid us to 
keep the combination of methods which go to make our propo- 
sition accurately balanced. 



Close Study and Co-Opcration Export Necessities 



By R. j 

Export Department, 

THERE are two ways in which an American manufactur- 
ing company can obtain export business. The export- 
ing house offers the first and easiest way, as the 
manufacturers will be without much concern for details of 
handling. The export house, with its clientele abroad, will 
secure orders and after receipt of goods at American sea- 
board will attend to the somewhat complex business of for- 
warding. 

The subject of this paper, however, requires that the second 
way be given detailed comment. 

Foreign sales in particular require direct and close super- 
vision, and the average export house, while usually well 
equipped to handle shipping and financing, does not always 
come up to the hopes of the manufacturer so far as sale£ are 
concerned. This applies more especially to automobiles, 
which, as a highly specialized article, require special sales 
methods by trained men to obtain maximum results. 

The peculiar requirements of export trade demand that 
automobile manufacturers desiring direct connections have a 
separate and distinct department which will be equipped to 
handle all requirements in a way that will insure smooth run- 
ning. It will be useless for them to believe that their do- 
mestic force can have sufficient knowledge to handle foreign 
business. 

Export Department Not Separate Unit 

This export department, while specializing, must neverthe- 
less be a component of the whole organization. It is too 
vitally interested in and dependent upon domestic depart- 
ments to be entirely segregated. House policies, together 
with American methods of selling and advertising automo- 
biles, are very important factors and must be kept constantly 
in touch with, even though they may have to be moderated 
before application abroad. The export department may be 
considered the medium by which the producer and the cus- 
tomer are kept in comparatively close contact. 

The situation of this department, dependent as it is upon 
other links of the organization chain, can possibly be located 
at company headquarters to the best advantage. If the main 
office of the manufacturing company is outside of New York 
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a small subsidiary office should be had near Wall Street, by 
which ocean freight, marine insurance and shipping docu- 
ments can be properly taken care of. 

Export Manager's Qualifications 

The export manager should be a man thoroughly conver- 
sant with foreign merchandising methods, who has been 
broadened by contact with European export business tactics, 
for the British and Continental people are past masters in 
the game. He should have the comparative factors of ex- 
port business at his finger tips, so that his perspective of all 
matters may be correct. He should be of a caliber to realize 
that his export work in automobiles must move hand in hand 
with domestic production and policies. Give-and-take meth- 
ods are vital in these days, when the companies are making 
the bulk of their profit here in America. 

High officials of the company should take an occasional trip 
abroad to more thoroughly appreciate what the export man- 
ager is contending with. There must be confidence and har- 
mony between the domestic and export sections. 

The export manager should attend all company meetings 
which might have bearing on his work, also any held by as- 
sociations directly interested in the expansion of foreign 
trade. Co-operation of manufacturers, with subsequent in- 
telligent and prompt assistance on the part of the United 
States Government, must be had if America is to retain her 
grip as a large exporting nation. 

An export office, equipped as it should be to handle the 
great variety of detail necessary to its successful efficiency, 
is, in size, naturally subject to the volume of business done. 

Every responsible man in the department should not be 
pressed with detail to the point where he cannot have time 
to think. A few more junior clerks cost little and are avail- 
able to step into higher positions in case of necessity. Ex- 
port problems, with the present bad shipping conditions, re- 
quire clear heads, and a man all bound up in routine is poor 
material at any time. 

The gathering of an experienced staff in these days of de- 
mand for export men offers no little difficulty. Clerks should 
be of high intelligence and receive higher wages. 



Digitized by 



Google 



222 



THE AUTOMOBILE 



January SS, 19 IT 



Co-operation among members of the staff must be abso- 
lute. Friction in a department costs money, as it does in 
machinery, and offenders in this respect should not be tol- 
erated. 

The manager should arrange meetings at least once a 
fortnight, when topics of a common interest can be dis- 
cussed. 

Every member of the department 'should consider taking a 
course in foreign trade as issued by the Business Training 
Corporation of New York. The cost of $30 would be well 
spent. 

The detail of the department can be divided into sections, 
each section having a head reporting to the manager or his 
assistant. 

Automobile exports have to do with the following: 



l. Contract. 

Allotment of territory. 

Encroachments. 

Contracts. 

Enquiries. 
Z. Car Order. 

Production. 

Orders. 

Space engagements. 

Shipping. 

Prices. 

Records. 

3. Parts. 

Orders. 
Shipping. 
Prices. 
Records. 

4. service. 

Claims. 
Complaints. 
Mechanics abroad. 



5. Advertising. 

Appropriations. 
Catalogues. 

Newspaper or other copy. 
Records. 

Circular Letters. 

6. Finance. 

Insurance. 
Credits. 
Billing. 
Documents. 

7. Statistical. 

Factory Representative re- 
ports. 

Reports on commercial con- 
ditions. 
Maps. 

Mall outward. 



8. Cable. 

Making of private codes. 
Cables and telegrams. 

In looking over these divisions and their main work a great 

similarity to domestic departments will be noticed. The work 



of both have certain features which are in common, and loca- 
tion of the export department in the home office to obtain do- 
mestic precedent is quite often required. 

The translation of foreign correspondence, inward and out- 
ward, as well as all advertising matter, can be more economic- 
ally taken care of if a portion of the regular staff is com- 
posed of men having thorough familiarity with certain foreign, 
languages. The extra time of these men can be taken up in. 
ordinary clerical work. 

It will probably be found that a check on all catalogue work 
will be required and can be had without extra cost by the- 
printing company which specializes in this class of work. 

The manager should keep personally in touch with factory 
representative reports and correspond freely with each man. 
Nothing is quite so disheartening to a salesman in foreign ter- 
ritory as to be neglected in this respect. 

While in the above a brief outline has been given, many de- 
tails of department organization must necessarily be governed: 
by circumstances and would be arranged by the department 
manager. 

It is believed that co-operation among the export managers 
of the companies having membership in this association can 
occur to the general good of all concerned, and the export de- 
partment of the Willys-Overland, Inc., stands prepared to do- 
anything consistent that may further this aim. 

All automobile companies engaged in shipping abroad will 1 
meet with the strongest kind of competition from Europe after 
the end of the war, and preparedness in America among us 
now will later on bear valuable fruit for the trade of America 
in general and of automobile companies in particular. 



World's Markets Ours If Properly Developed 

By Dr. E E. Pratt 

Chief of the United States Bureau of Foreign and Domestic Commerce 



THERE are some very specific and some very good rea- 
sons why automobile manufacturers should be interested 
in foreign trade. The first, and perhaps the most important, 
reason is that the foreign market in itself is a very large mar- 
ket. I estimate that outside of the principal producing coun- 
tries — that is, France, Germany, Italy and Great Britain — 
there are approximately $60,000,000 worth of automobiles 
imported every year. In the last normal year before the out- 
break of the war exports were: 

France exported over $45,000,000 worth of automobiles; 
Germany exported about $20,000,000 worth of automobiles. 

Great Britain exported about $15,000,000 worth; Italy ex- 
ported about $5,000,000 worth of automobiles. 

In the same year, 1913, we exported $27,000,000 worth. 
Export trade will tend to stabilize conditions in the United 
States. In many lines of industry, the prosperity of the busi- 
ness is dependent upon factors entirely outside its control. 
A short crop or a bumper crop may entirely determine the 
output of an industry. This is, to a certain extent, true of 
the automobile industry. If, however, the manufacturer has 
a business which covers the entire world, a poor crop or bad 
business conditions in one country will be offset by good con- 
ditions and prosperous times in another country. 

A well developed export trade will, to some extent, do away 
with seasons in the manufacturing end of business. 

There are certain main factors to be taken into considera- 
tion in studying a possible foreign market for automobiles. 
The first matter to be considered is the extent and character 
of the purchasing public. The most important facts that can 
be obtained with reference to any foreign market are those 
that can be obtained and that can only be obtained by actually 
visiting that country. Every manufacturer who expects to 
export automobiles should in person or through a responsible 
representative visit those markets in which he expects to 
specialize. Other factors which should be considered in 
determining the purchasing power of a market are the dis- 



tribution of population as between city and country; the- 
character of the population in countries where there is a 
dual population; the distribution of wealth — whether it i* 
highly concentrated among a few wealthy individuals, or is- 
generally distributed throughout the community. Interesting 
facts with reference to purchasing power and incomes can 
be obtained in those countries which have adopted the in- 
come tax. The imports and exports of cars also form an. 
index, especially where the average value of the cars im- 
ported can be obtained. 

The second point of importance in studying a foreign mar- 
ket is, whether or not there are useable roads in that country. 
The third important point is whether or not fuel and oil can- 
be easily and universally obtained. 

What are the possible foreign markets for automobiles T 
Perhaps at the present moment the most helpful classification, 
which could be made of markets without going into too great 
detail would be to divide them into three groups: 

1 — Belligerent countries, 2 — Colonies, 3 — Neutral countries. 

1 — It is a fair assumption that whatever conditions affect- 
ing the sale of automobiles may be, for some time after the 
termination of the war there will be a considerable demand! 
for American cars during the reconstruction period, even in 
the automobile manufacturing countries like Germany, 
France, the United Kingdom, Italy, and Belgium. The char- 
acter of the demand may, however, differ from what it was- 
before the war. Attention will probably be concentrated 
largely on the commercial and industrial vehicles rather than 
on those used for pleasure. 

2 — Among the best markets for American automobiles- 
prior to the war were the British Colonies. In the fiscal 
year 1914, about 40 per cent of our exports of passenger cars 
went to Canada, Austrialia, New Zealand and the Union of 
South Africa. Considering the fact that in all those colonies, 
with the exception of New Zealand, preferential reductions- 

(Continued on page 224) 



Digitized by 



Google 



January £5,1917 



THE AUTOMOBILE 



223 



Packard Aviation Engine 4 by 6 

Follows Lines of Small Design — 200 Hp. at 2180 
R. P. M. — Electric Starting — Battery or Magneto Ignition 



THE Packard Motor Car Co. has been concentrating a 
great deal of effort in the development of a twelve- 
cylinder engine for aeroplane and airship purposes. 
The facilities offered in the Packard experimental depart- 
ment, with every instrument necessary for development 
work, have been employed for nearly 2 years in the develop- 
ment of this new aircraft motor.. 

Packard, however, is not yet able to announce a price nor 
dates of deliveries, and cannot do so until final decisions are 
made on several details of construction now undergoing tests. 
These experiments will determine the final details, and thus 
the price. Laboratory work now going on will settle these 
points within a few weeks, when more definite statements 
will be available. This firm is only interested in aircraft 
engines, and does not plan the building of planes, but rather 
intends to limit its efforts to the production of twin-six 
engines. 

Twin Six with Overhead Valves 

The Packard aircraft engine is of twin-six design, V-type, 
with overhead valves and with the cylinders set at an in- 
cluded angle of 40 deg. to eliminate head resistance. The 
engine is rated at 200 hp. at 2180 r.p.m. The bore of the 
engine is 4 in. and the stroke 6 in., giving a total piston 
displacement of 904.8 cu. in. The engine is complete with 
Bijur starting motor and generator, and is fitted with two- 
point ignition. 

The cylinders are built up of alloy steel, in blocks of three. 
The cylinder barrels are separately bored - from solid f org- 
ings, machined outside and inside, and with attached water- 
jackets extending down to a point lower than is customary in 
automobile practice. The entire block of three cylinders with 
jackets weighs approximately 40 lb. 

The three-ring pistons are of aluminum alloy, with excep- 



tionally large wearing surface, and the connecting-rods are of 
I-beam section, machined all over. Forked-type rods are used 
on account of the saving in length and total weight. With an 
L-head motor, the length of the block is determined by the 
valve sizes, which allow space for side-by-side rods. In over- 
head-valve construction for aircraft work where quietness is 
not a primal aim of design, the connecting-rods are the limit- 
ing length factor. For this reason forked-type rods are used 
with the overhead-valve aircraft design. 

The crankshaft is made from high carbon steel, drop- 
forged, heat-treated, and machined all over. Three main 
bearings are used and all bearings are 2% in. diameter. The 
front main bearing is 4% in. long; the center bearing, 3%; 
the rear bearing, 2 % ; while the crankpin bearing lengths 
are all 2% in. The crankshaft is drilled out for lightness, 
and weighs complete, approximately 100 lb. There is indi- 
vidual lubrication through each separate crank throw, to each 
individual crankpin bearing, force-feed lubrication being used, 
with a pressure of from 50 to 60 lb. 

No flywheel is used other than the light steel gear arranged 
at the rear end for the electric starting motor mechanism. 
This starter works in the usual manner, by the pressing of a 
foot-button. 

2180 R.P.M. Operating Speed 

While the engine is designed to operate at 2180 r.p.m., 
the propeller is geared down by a front-end spur gear mecha- 
nism to give a propeller rotation of from 1000 to 1400 per 
minute. This means not only that weight is saved per horse- 
power by keeping the revolution up to the most efficient speed 
for power and economy, but that there is also a large saving 
in the efficiency of the propeller at the slower speed allowed. 

The overhead valves are set at an angle and driven by 
overhead-camshafts, located between the rows of valves over 
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Packard twelve-cylinder aircraft engine undergoing dynamometer teats at the factory 
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each cylinder block. The camshafts are driven by a train 
of spur gears at the rear end of the engine, these all running 
on annular ball bearings. The camshafts operate in tubular 
oil-tight chambers, located over the cylinders. These 
chambers contain the inner ends of the valve rocker 
arms, while the outer ends, offset from the inner through 
an oil-tight bearing, project outside of the case to oper- 
ate the valves. This construction not only allows for perfect 
lubrication of the camshaft and followers, but leaves the 
valves and valve-springs outside of the inclosed portion so 
that the springs may be properly cooled and thus not lose 
their temper. By removing a few bolts, the entire camshaft 
and rocker arm assembly can be removed from the top of the 
cylinder head, and it is a comparatively simple matter to re- 
move the whole cylinder block. 

With modern gasoline, the design of intake and exhaust 
manifolds is of a great deal more importance than ever be- 
fore, and is in a large percentage of cases the cause for 
power limitations in modern gasoline engines. The engineer- 
ing department has spent possibly more engineering thought 
and experiment on manifolding and carburetion than on any 
other one item. 

The practical details of construction have been given un- 
usual attention. For instance, there are only three sizes of 
bolts and nuts used in the whole construction, so that one 
special wrench will fit all bolts, thus eliminating the weight 
of a complicated tool kit. Joining surfaces are lapped, no 
gaskets being used in the entire engine, which also allows the 
greatest simplicity of assembly. Arrangements are made, 
as have been noted, for self-starting, for the fitting of a 
tachometer, and an air pump for pressure feed is standard on 
all installations. 

The overhead-valve mechanism is so arranged that by 
slight change the exhaust can be arranged for either outside 
connections with the carbureter in the V, or better, the ex- 
haust can leave the cylinders in the V and the intake mani- 




Packard aeroplane engine propeller can drive truck 

folds and separate carbureters be arranged outside of each 
block. 

One of the tests to which the engine has been put and which 
illustrates the pulling power may be mentioned. The engine 
was mounted on the deck of a 5-ton Packard truck chassis 
and with the aeroplane propeller drove the chassis at high 
speed. The rear wheels of the truck were then locked and 
the truck driven over ground which was covered with snow. 



World's Markets Ours If Properly Developed 

(Continued from page 222) 



in import duties are granted on automobiles from Great 
Britain and that the Canadian market is supplied to a con- 
siderable extent by the branches of American factories, the 
importance of the British colonial market to the American 
automobile becomes quite apparent. There are several reasons 
to account for the success of the American cars in the British 
colonial markets. Social and economic conditions are more 
like those in the United States than in Europe. 

3 — The neutral countries will probably offer the best mar- 
ket after the war. Many of the neutral countries of Europe, 
particularly the Scandinavian countries, have been consider- 
ably strengthened by the war. There should be there a con- 
siderable demand for pleasure vehicles and American ma- 
chines would in all probability prove well adapted to meet 
the demand. 

There is one suggestion which I would like to make to those 
automobile manufacturers who are going into the foreign 
trade seriously and that is, that they might co-operate in the 
establishment of foreign depots of supplies and accessories. 
This would solve, to a considerable extent, the problem of 
service which is so important in the sale of automobiles. 
There is no competition to be met in the sale of parts. There 
does not seem to be any reason why the sale of such parts 
and accessories could not be arranged on a co-operative basis. 
Co-operation would also bring about some economies in the 
:ost of transportation. The so-called Webb Bill now before 
Congress, which will probably be passed in some form or 
other, will undoubtedly permit the manufacturers to make 
some such effective arrangement, and I hope that the manu- 
facturers will press their cases before Congress. 



I may say in general that I believe that the effects of the 
European war will show themselves in increased costs in 
Europe and in a higher level of prices. I base this on the 
assumption that the cost of labor, the cost of capital, and the 
cost of government as seen in taxes, will each increase fol- 
lowing the conclusion of the war, and that an increase in 
each of these items of cost inevitably means a higher price 
level. Undoubtedly in certain lines European factory pro- 
duction will have remained at a high standard of efficiency. 
There is no doubt but that the chemical industry and the iron 
and steel industry will be well organized and in fair going 
shape at the end of the war. The same thing is likely to be 
true of the automobile industry which has probably been pro- 
ducing at high capacity in order to supply the belligerent 
activities of the European nations. 

One of the most important possible results of the war may 
be enactment of high tariffs in the various European coun- 
tries. If this is done in Europe it will probably have an 
effect upon all of the colonial governments. If such tariffs 
are enacted manufacturers will have to consider the possi- 
bility of establishing branch factories or assembling plants 
in foreign countries in order to hold those markets. 

Finally and in conclusion, the market for American auto- 
mobiles is almost unlimited, especially in the low-priced and 
medium-priced cars. The extent of the market, or rather 
the extent to which we take advantage of the markets, de- 
pends in fact, it seem to me, only upon the soundness of our 
export methods, the character of the service which we are 
prepared to render, and the ability of our marketing or- 
ganizations. 
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South Africa Needs U.S.A. Cars 




Rough Roads and Climate Con- 
ditions Widen Opportunity 

By William Ctmpbell 



TfDlTOR'S NOTE — William Campbell 
" of Johannesburg, British South Af- 
rica, is one of the large automobile dis- 
tributors and accessory men in that 
country. Mr. Campbell has just returned 
to British South Africa after spending 
several months in U. S. A. and Canada 
visiting automobile factories and nego- 
tiating for new lines of U. 8. A. automo- 
bile goods to sell in B. S. A. He is a 
Scotchman by birth and possesses that 
keen business judgment peculiar to his 
race. He is agent for the Maxwell line 
in Johannesburg and carries many V. S. A. 
accessories. Mr. Campbell has had expe- 
rience in newspaper work under Lord 
Northcliffe. 



William 
Campbell, the 
author, in the first 

Maxwell car In South 
Africa, near Johannesburg 

JOHANNESBURG, BRITISH SOUTH AFRICA— In the 
many surprises of the present war none was so com- 
plete and not- to-be-expected as that of South Africa — 
only a few years ago the foe of Britain and still hardly re- 
covered from the scars of that devastating campaign — spon- 
taneously springing to arms for the help of her 
recent conqueror. Not only is it a magnificent 
tribute to the wisdom of that splendid and au- 
dacious experiment in politics which gave her 
self-government but equally so is it a standard 
by which we can estimate the mind and quality of 
such men as General Botha and General Smuts. 
When peace will give us leisure to estimate aright, 
when we can place in right perspective all that 
was hazarded in their decision to practically un- 
aided attempt the conquest of first, German 
Southwest and then German East Africa, we ven- 
ture to predict that the verdict will indeed award 
them a high niche in the temple of fame. 

How Cars Won a Campaign 

But for the adoption of the automobile in mod- 
ern warfare, brilliant as was the mind which con- 
ceived and so quickly brought to an issue, that 
first campaign — in German Southwest Africa — 
it could not possibly have been accomplished 
either so quickly or with so small a sacrifice of 
human lives. To enable the reader to understand 
it let us briefly outline the conditions. On its 
hundreds of miles of seacoast this German colony 
had its principal towns and rich agricultural 
country protected by an arid stretch of sand 
desert some 50 to 60 miles in depth presenting 
peculiar difficulties to infantry and cavalry, due 
to the absence of water and fodder. On the 
landward side, where the German territory 
abutted on Cape Colony, nature had provided an 
equally forbidding and barren stretch and some- 
thing of the difficulties to be surmounted may be, 
gathered from the fact that a large column of 



motcr vehicles had to be mobilized for water transport alone 
and it is estimated that every gallon of water so delivered 
to man or animal cost the Government $2.50. Doubtless this 
gave a sense of security to the Germans and, in fact, proved 
their undoing. From the sea the Germans anticipated and 
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Map of South Africa showing the territory over large part of which Mr. Campbell 
extends his dealings in automobiles and accessories 
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Looking over the great gold mines In the vicinity of Johannesburg from a point of vantage In the city. The great bulk of the gold pro- 
duction of South Africa, the value of the annual export* of which amount* to »170,000,000, I* obtained within a radlu* of 60 mile* of 

the city. Only a small portion of the city Is visible In the Illustration. 

prepared for attack but so con- 
fident were they that the hinterland 
was impassable to automobile or 
horse that after one of the first 
small engagements a captured Ger- 
man officer declared his belief that 
only by laying a lumber track all 
the way was it possible for the 
automobile to have passed through. 
No such experiment was adopted 
but instead the dry bed of what 
was once the broad and mighty 
Kuruman river — a stream which 
now disappears into the earth 7 
miles from its source — was utilized. 
By it, excellently provisioned with 
food and water, entered the British 
general and his mobile force and 
so surprised were the enemy that, 
forsaking their entrenchments and 
forts, they fled north, and, with 
their main forces, were ultimately 
surrounded. 

U. S. A. Care Used 

In this war, as in the rebellion 
and the present campaign in East 
Africa, U. S. A. automobiles, be- 
cause of their power and lightness 
combined with ability to negotiate 
sand, played an important part. 
Maxwells, Reos, Hupmobiles and 
Fords chiefly figuring. 

Distances Are Vast 

To understand South Africa, its 
present and the great possibilities 
of its future, you must visualize its 

-T'seodien— Livingston Mission Station— The home of the author. This is situated on vag( . < jj g t alicegj 3000 miles from the 

the border land of German Southwest Africa A,™,, Bhn/foain TiOrt 

Below-Rosebank show of automobile, held In British South Africa Cape to Northern Rhodesia, 1500 
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A view of Barrydale, Cape Colony. This may be considered as a typical South African small town 



miles from sea to sea, its sparse 
population capable of the purchase 
of luxuries, there being only 1,125,- 
000 white people in this enormous 
area, its mineral wealth with an 
annual export of gold to the 
amount of $170,000,000, of dia- 
monds to another $70,000,000, and 
smaller amounts in the baser met- 
als, its already large and important 
exports in wool, skins, ostrich feath- 
ers and fruits. 

Preparation for Future 

Then add to this its more than 
remarkable advances in agriculture 
with a climate capable of growing 
from wheat to cotton and rapidly 
becoming a dairy and cattle rearing 
country and this fostered by a gov- 
ernment which not only recognizes 
the value both of the farmer and 
the miner in its development but is 
prepared to spend money with a 
view to the future. 

Roads Problem Is Huge 

Its government railway develop- 
ment has been rapid, but like the 
U. S. A. the problem of good roads 
is one whose very vastness is apt 
to overwhelm. In fact, outside the 
towns and suburban areas there are 
no roads, only rough tracks un- 
marked and practically neglected. 
Hence has come the opportunity of 
the American automobile, with its 
light weight, flexibility, high clear- 
ance and moderate price. That op- 
portunity has been greatly in- 
creased by war conditions and that, 
too, in spite of the high price of 




Above— On the 6-mlle climb up the Kataberg at a spot over 3000 ft. up. This climb Is 
encountered on the road from East London to Orange Free State, the grade averaging about 

8 per cent and the road surface not particularly smooth 
Below — In the South African sanTJ. Stretches of 5 miles of such sand are frequently encountered 

In traveling through this territory 
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Above at left — A view of Montagu Pau In Cape Colony, British South Africa. At the right la another view In this pass, showing the climb 
on the road from the coast to Odtshoorn, a great center for the production of ostrich feathers. There are excellent roads In this locality 

In spite of the fact that there Is an area of 100 square miles of sand 
Lower — This Illustration shows how U. S. A. automobiles transported the British South African troops across a desert stretch In German 
Southwest Africa by traveling the drled-up bed of the Kuruman River, here almost 2 miles across 




Mulder's Drift hlllcllmb, a well-known ascent near the city of Johannesburg 



gasoline — 84 cents per imperial 
gallon — and the additional handi- 
cap that owing to high freight and 
duty an automobile has to be sold 
at considerably more than double 
what the U. S. A. owner pays for 
his car. 

More also is expected by the 
owner from his car: It must as a 
daily experience negotiate with 
ease gradients that are not often 
met with in U. S. A. and that, too, 
with a loose, stony surface. It 
must ford rivers and be absolutely 
dependable in this work, as one 
cannot risk having to foot it for 
assistance when the nearest home- 
stead or town may be 5 or 10 miles 
distant. As for sand and rough 
veldt, or prairie, or a steady climb 
of 2000 to 3000 ft., that is expected 
of any automobile as a matter of 
course. It therefore says much for 
automobile engineering that not 
only has the engineer fully met the 
complex problem but that the de- 
mand continues to grow in spite of 
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the neglect and misuse too often given the car by its owner. 

Modern and progressive are terms that can with truth be 
applied to the South African dealer. To the pioneers of the 
industry it was at first often a heart-breaking experience, a 
great risk in capital and effort often seemingly without re- 
sult. Their problems were frequently peculiar to the terri- 
tory and local conditions and their limited market in the 
early days made the manufacturer consistently indifferent 
to their suggestions. What they considered and knew to be 
necessary for their market the maker looked on as a fad 
or non-essential. That they held on and triumphed is a 
tribute to their quality and who shall deny them their suc- 
cess. To-day they are the compeers of their brethren in 
more favored countries, pushing and capable with up-to-date 
garages, competent workmen, modern equipment and giving 
service to their patrons second to none. 

The automobile market is increasingly a difficult one to 
break into with a new make of car and some even of estab- 




lished names have prejudiced their product by frequent 
change in chassis or model, for it has to be remembered 
that dealers are over 6000 miles from their source of supply 
and cannot afford to take the risk of ventures that have not 
behind them the elements of permanency, or take the trouble 
and risk of carrying stock of parts to meet the demand of 
numerous and varied models. 

After the War 

After the war, what? 

British makes are bound to become a serious factor but, 
so far, no English manufacturer is planning to produce a 
really cheap car. Above what you know as the $1,000 car, 
the future, so far as the British Colonies are concerned, is 
with the English manufacturer. He will re-enter the field 
with some great advantage. The war has accustomed him to 
quantity production, his factories and equipment have been 
tremendously enlarged and at practically no cost to himself 
and he will have in his favor an 
intensified sentiment for "British 
Made." His product will have a 
new value, and sentiment counts 
more than we care to admit. It 
will retain the custom-made ele- 
ment. It will continue to possess-" 
the individual look, that indefinable 
something which picks it out from 
the article of quantity production. 
The British maker has learned new 
wrinkles from his war experience; 
he has accumulated capital and his 
markets wait for him. 

Of the country itself, what shall 
we say? 

With a climate varied enough — 
from temperate to sub-tropical — 
to permit the cultivation of all 
classes of produce, yet with a 
climate taken all over which can- 
not be matched by any equal ter- 
ritory in the world, it is ideal for 
automobile touring; and the trav- 



Above — A typical river 
crossing. All through 
British South Africa 
streams of this type are 
encountered which must 
be forded In one way or 
another 

Right — A view in 
French Hook Valley, 
Cape Colony. British 
South Africa This is a 
great center for tobacco 
and grape raising. The 
author of the article, 
William Campbell, Is 
seated in the tonneau of 
the car 




Digitized by 



Google 



230 



THE AUTOMOBILE 



January 2.~>, 1917 




Above — The author's Maxwell car at Montagu Pass In Cape Colony, British South Africa 
Below— One of the roads in Sansprult. There are many roads In British South Africa that are 
mere trails. AH through this territory bridges are very few and fording streams is a recognized 
part of the incidentals of automobillng 

eler, no matter what his taste may be, can have it satisfied. 

Starting from Cape Town, the natural port of the sub-con- 
tinent ideally placed under the shelter of the famous Table 
mountain, he can there begin an historical survey of the 
country at the scene of the landing of its early Dutch dis- 
coverers, trace the progress of civilization and with it agri- 
cultural wealth, having as its milestones the beautiful old 
and comfortable Dutch farmhouses. He can discover how 
deep a mark the Huguenots, fleeing from religious persecu- 
tion, have left upon the colonies. He can follow the foot- 
steps either of the early Dutch pioneers as they resolutely 
pushed inland or the advance along the east coast of the 
early British settlers marked by an equally distinct type of 
architecture. He can mark the influence and acceleration of 
development that followed the discovery of mineral wealth 
in the form of gold and diamonds. He can close his tour 
with a visit to South Africa's historic battlefields, concluding 
his holiday amid the sub-tropical scenery of our Garden 
Colony, reaching the shores of the Indian Ocean at Durban 
our -)rreat seaside resort and large import center. 



Such a tour may extend from 
2000 to 3000 miles and can be done 
by short stages, the traveler being 
sure that each evening he can find 
comfortable and modern hotel ac- 
commodation even in the smaller 
towns and at a cost so moderate as 
to surprise. 

Along the Coast 

Along the coast line he will find 
a belt of comparatively low-lying 
land, agriculturally rich and highly 
cultivated much of it with a rare 
beauty having in it the element of 
surprise and frequent change. 
Here he will find an agriculture 
which ranges from corn to tobacco, 
from grapes to bananas, which in- 
cludes not only cattle-raising and 
dairying but also covers the growth 
of wool and ostrich feathers. In 
rising to the high table lands of the 
Karoo, Free State and Transvaal 
he will meet steady climbs of 3000 
ft. and more which will severely 
test the qualities of his automobile. 
He need not hesitate for in that 
the American car especially scores 
and he can gather confidence from 
the fact that many of the illustra- 
tions which accompany this article 
were taken by the writer on a like 
tour of 1826 miles. The only dis- 
comforts were a few cases of tire 
trouble. 

In the Mountains 

Once the tourist has surmounted 
these mountain passes his task is 
an easy one. He may indeed find 
difficulty in deciding which road or 
track to take but a little inquiry- 
will keep him right. The scenery 
has entirely changed and can be 
best described in the words of an 
American visitor as "a mighty fine 
clearing" but the absence of trees 
and the monotony of the flat will be 
more than compensated by the ex- 
hilaration of the mountain air 
and the peculiar charm of the veldt at sunrise and sun- 
down. 

The visitor will do well to visit Bloemfontein and then 
cross to Kimberly and examine the wonderful diamond mines 
before proceeding to Johannesburg, the center of the largest 
gold-producing area in the world. The industry, the growth 
of a matter of 30 years, will surprise him but equally so will 
the town itself — modern, prosperous and growing with much 
of the hustle and bustle which is usually considered char- 
acteristic of American city life. 

480 Miles Over Rolling Country 

A day's visit can be given to Pretoria, the seat of the gov- 
ernment administration as Cape Town is the parliamentary 
center. The visit can be concluded by a tour of 480 miles, 
descending again to the coast, passing through a new and 
more luxuriant type of vegetation, and more undulating coun- 
try and again reaching sea coast at Durban where east and 
west meet both in the civilization and the products of the 
country. 
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Worm -Gear Theory and Practice 



Part I 

r HIS is the first of a aeries of articles extracted from the paper recently 
delivered by F. W. Lanchester before the British Institution of Auto- 
mobile Engineers. This paper is of such length that it practically amount* 
to a text book on the subject. While it deals particularly with the ad- 
vantages of the Lanchester or Hindley type of gearing, the portion* 
devoted to worm and wheel mounting are applicable to the parallel type 
of worm gear also. It will probably rank as a standard work of reference 
for years to come. 



LANCHESTER'S original paper is divided into 
several parts. The introduction refers to tests 
which were made by the British National 
Physical Laboratory (the equivalent of the Bureau 
of Standards) of a Lanchester gear and of a parallel 
gear which was not named. The author explains 
that in accordance with the wishes of David Brown 
& Sons, who made the parallel gear, their name is 
now disclosed, and he proceeds to describe compara- 
tive tests made by him of Lanchester worms and 
David Brown worms in competition. 

Part one of the paper considers these tests in 
detail, describes how sections of parallel and Hind- 
ley worms in mesh with corresponding wheels were 
prepared and may be summed up as the statement 
of a complete case in favor of the Lanchester type. 
Following this, the author goes on to describe vari- 
ous methods of mounting and this is really the most 
valuable part of the paper. It contains instructions 
for both the engineer and the factory and shows 
what tolerances are important and what are not. 

Unfortunately, the photographs of the sections 
of the worms and worm wheels referred to in the 
paper have only reached this country in the form of 
reproductions and these reproductions are so faint 
that their detail cannot be seen. For this reason 
in the reprint it has been possible to use only three, 
and the diagrams developed from the photographs. 
From the paper itself some paragraphs have been 



removed for the sake of condensation. In no case 
do these contain any information of a very impor- 
tant character. 

Many Variables in Design 

There are a great number of variables — an inconveniently 
great number of variables — in the design of worm gear upon 
which its efficiency depends. Without digesting the problem 
the factors are very numerous; there are thus the diameters 
of the worm and the wheel and the gear ratio, also the 
velocity of rotation, and the torque or the horsepower trans- 
mitted. Beyond this there is the degree of proximate contact 
between the pressure surfaces, and there is the question of 
lubrication. 

The author's theoretical treatment is based definitely on 
the fact that the first group of variable factors, namely, the 
diameters of worm and wheel, the gear ratio, the revolution 
speed and torque transmitted, can all be represented from 
the point of view of efficiency in the one quantity, the pitch 
angle of the tooth and an assumed constant angle or coefficient 
of friction. For any set of gear between wide limits of load 
and speed the angle of friction is in fact almost constant, 
quite near enough so for the purposes of the foundation 
theory. On this assumption (i.e., angle of friction = con- 
stant), it is then easy to demonstrate that the efficiency will 
be constant for all variations of torque and speed, also that 
the efficiency is independent of the diameters of the gears 
provided that the pitch angle of the teeth is the same. The 
approximate truth of this is an experimentally established 
fact is the justification of the method, and this has been fully 
established by the official tests. 



100 



Fig. 1 — Comparison between the Lanchester and Kennerson 
test*. The left curve called B in the text is a typical Lanches- 
ter, there being little variation in efficiency from 27 up to 62 
hp. The other curve, called A in the text, is from Kennerson'x 
work and shows a much larger variation over 'much the samt 

range. 
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h'ig. 2 — Curves showing constancy of efficiency over wide range 
1. is a Lanchester gear and P a straight gear, both tests bemci 
made on the Manchester machine. 
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Vigs. 3a and 3ft — The flatter curve is called 3a and is more 
typical of the form of a worm gear efficiency curve than is the 
sharper peaked curve 3b 

In Fig. 1 a comparison is given between one of the tests 
and one of the so-called tests of a parallel worm cited by Mr. 
Kerr-Thomas, namely, from a paper by Professor Kennerson. 
Here, B, we see the test of a Daimler-Lanchester worm in 
which from about 27 hp. to 62 hp. the efficiency does not vary 
more than one-third of 1 per cent, whereas in the plottings 
from Professor Kennerson's paper, A, there is a curve which 
ranges from 35 to 65 hp. over a variation of 8 per cent. Now 
in the results taken with the author's dynamometer, which 
is certified to be true within one-fifth of 1 per cent and is 
probably ordinarily within 1 in 1000, a considerable range 
of load was found in every case, over which the efficiency was 
virtually constant, both in the Lanchester and parallel types, 
and similarly the efficiency was also virtually constant over a 
considerable range of speed, though here the variations were, 
perhaps, somewhat greater. 

The author's own tests (on his dynamometer) of worm 
gear of the parallel type show clearly the same characteristic 
feature, namely, the approximate constancy of the efficiency 
over a considerable range of velocity. Two typical curves 
are given in Fig. 2. 

Critical Tooth Load 

There are two conditions under which it would appear that 
the efficiency invariably shows a falling off; firstly, when 
the load per tooth for any given pair of gears exceeds a cer- 
tain value, the other is when the tooth rubbing velocity is 
less than a certain value; also there is, without question, a 
falling off in the opposite extremes if a sufficiently great 
range of speed or load be investigated. Otherwise the ap- 
proximate constancy of the angle or coefficient of friction may 
be taken as established. It is evident that the constant con- 
dition corresponds to the minimum value of coefficient, or 
conversely the maximum of efficiency. In the nature of things, 
where A is. a function of B, A is approximately constant 
in respect of B when A is a maximum and when A is a mini- 
mum. This is as commonly expressed in the equation for 
maximum or minimum value as dA/dB = 0. Thus there is 
nothing extraordinary in the fact as stated. Its importance 
from the point of view of the theory of worm gear efficiency 
lies in the fact that the maximum is rarely, if ever, found to 
be a "peak," it is rather a "table land," it is of the type 
shown in Fig. 3a, rather than the type shown in Fig. 3b. It 
is a further point of importance in connection with the theory 
'of worm gear that the practical range of usage over which 
efficiency is important does not carry us into the regions 
where the higher coefficients are met with. Indeed, it is 
actually the increase of the coefficient and falling off in the 
efficiency under excessive load that determines sharply the 
maximum load limit to which any given pair of gears may be 
subjected, for a very moderate increase in coefficient above 
its normal "least value" results in, or is evidence of, the par- 
tial breakdown or rupture of the lubrication film and the 
disintegration of the gear. 

This is the case whether it be of the Lanchester or parallel 
type; in fact the increase of the coefficient under heavy load- 



ing is the first sign of incipient lubrication failure, and so the 
point of fall in the efficiency curve under heavy loading may 
be taken as an invariable indication, in the comparison of any 
two pairs of gear, of their relative higher load limits. 

In engineering practice we are accustomed to meet problems 
in which the coefficient of friction is legitimately treated as 
constant; in all these problems certain actual variations 
exist, but the underlying fact is so nearly true that the basis 
theory is correctly founded on the assumption of a constant 
coefficient of friction, and such changes as are met with are 
considered as variations from this constant value rather than 
in relation to the zero. 

So far we have dealt with the group of factors which de- 
termine the efficiency as based on the coefficient of friction; 
in other words, we have confined our attention to the group 
of variable quantities which suffice to determine the efficiency 
once the angle of friction is stated, and have seen that these 
are summed up in the one quantity, the pitch angle. It is 
clear that the assumption of a constant angle of friction sim- 
plifies matters to the utmost possible extent, for in place of 
the multitude of different variables we have only to consider 
the pitch angle of the tooth, that is, the angle relatively to 
the worm axis — all the quantities on which this angle depends 
are then accounted for. 

The other half of the problem is to deal with the factors on 
which the constant or minimum coefficient of friction for any 
given pair of gears depends, and more broadly the factors on 
which the extent of the approximately constant range de- 
pends, for it is the extent of this range in the direction of 
high loading which determines the maximum output capacity 
at any given speed of a pair of gears, and so determines 
their commercial value as an engineering asset. 

The commercial value of high power-transmission capacity 
from an automobile standpoint may be regarded as even 
greater than from an engineering standpoint, for the import- 
ance of weight saving is paramount. Thus, if two sets of 
gears, one of 8 in. and another of 10 in. centers, were to 
possess the same horsepower capacity of a given revolution 
speed, and even (owing to a difference of design or material) 
were to cost the same, one might be justified in considering 
them equally favorably in any ordinary engineering prob- 
lem, but if the 8 in. center gears weigh proportionately less 
than the 10 in. center set, they will be far more valuable, and 
a more saleable article, from the point of view of the automo- 
bile constructor and user. 

Two Types of Efficiency Curve 

The efficiency curve in any case is of the type represented 
in Fig. 3a. At very light loads the efficiency may be poor 
owing to the fact that oil is being churned in the gear and 
churned in the bearings, since the power so consumed is vir- 
tually independent of the load. On the other hand (as al- 
ready pointed out) the efficiency curve falls at heavy load ow- 
ing to the thinning and incipient breakdown of the lubricat- 
ing film. 

It has been regarded as open to question to what extent the 
magnitude of minimum coefficient (maximum efficiency) is 
controllable; the author has found evidence of considerable 
variation according to the type of gear and lubricant. If it 
were not controllable, then the maximum efficiency for every 
individual pair of gears under the most favorable conditions 
would depend definitely upon the pitch angle of the tooth, and 
would be the same whether the gear is of the parallel or 
Lanchester type. 

It has also been regarded as an open question whether the 
breadth of the "table land," if one may say so, of the 
efficiency curve can be increased. Thus it might be argued 
that if, by obtaining better proximate contact (by any means) 
the breaking down of the lubrication could be persuaded to 
take place at a higher tooth load, this same greater proximity 
of the tooth surfaces may result in a higher viscous churning 
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/'lp\ 4 — Section* o/ Lanchester gear 

resistance and so take off in the range of coefficient at one end 
what it puts on at the other. 

Although the author is prepared to take a liberal view and 
say that these points are open to controversy, his opinion, as 
based on present-day experience, is decidedly that a better 
type of tooth contact corresponds to an absolute lower mini- 
mum coefficient — probably due to a thickening of the oil film 
over the load-bearing area, and that this does not of necessity 
add to the churning loss, and thus the improvement results 
in an absolute broadening of the top of the efficiency curve, 
that is to say, an increase both in the maximum efficiency 
and in the range over which there is no sensible falling off. 

But the benefit of obtaining high tooth loads by improving 
the proximate contact of the teeth does not depend intrin- 
sically on an actual increase in the range. Even if what be 
gained at one end be lost at the other, the result of improving 
the proximate contact of the teeth is to enable a given pair 
of gears to transmit a higher standard of loading. Con- 
versely, for a given horsepower transmission a smaller and 
lighter set of gears may be employed, with a saving of money 
in material and machining, and a saving of weight in the 
gears themselves and in the mounting. 

We therefore realise that the essence of power transmis- 
sion worm gear for automobile purposes is to be sought in 
achieving the highest tooth load compatible with the main- 
tenance of the oil film and the approximate minimum co- 
efficient of friction ; any and every improvement in the area 
of proximate contact of the tooth surface in engagement 
with one another will be reflected in a bigger output from a 
given pair of gears and a reduction in the size and weight of 
gears for a given performance. It is one of the main objects 
of the present paper to examine the differences and relative 



merits of the Lanchester and parallel types of worm gear in 
this respect. 

The advantage of reducing the centers and diminishing the 
size of a pair of gears for any given automobile is not only a 
matter of weight saving, important though this may be: it is 
equally a matter of compactness of design. It is and has been 
one of the difficulties in the application of worm gear to the 
back axle that if the worm be arranged beneath the wheel the 
ground clearance is jeopardised, and if it be arranged above 
the wheel the body clearance has to be cut fine. The result 
of experience appears to show that for the English market 
the question of ground clearance is the less important; a full 




Fig. 5 — Sections of straight worm gear 

size touring car with 35-in. driving wheels and a worm gear 
of 6-in. centers can be designed to give an 8-in. clearance 
in the center of the rear axle, and this has proved itself ample 
for use in the British Isles, where consequently the under- 
neath worm is widely used. It must be remembered that a 
clearance of 8-in. on the rear axle is as good as a clearance 
of perhaps, 12-in. or more under the body of the car, since 
the body clearance has to allow for longitudinal undulations 
of the road as well as lateral, with an additional allowance 
for spring deflection. 

It has been reported from colonial sources that the worm 
undernearth is objectionable as not providing sufficient clear- 
ance. The author is doubtful whether this objection is 
generally valid; the same objections once carried weight in 
commercial circles with regard to the home market. It 
seems incredible, with the wheel base now accepted, some 132 
or 144-in., or more, that, if a clearance of 12 in. is required 
under the axle, anything less than 18-in. or 20-in. can be 
sufficient under the body of the car. Apart from the mere 
question of actual clearance, a contact between the road or 
chance boulders and the flywheel or base of the engine is 
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Fig. 6 — Sections of Lanchester and straight gears in mesh, the 
Lanchester gear being the upper of the two 



liable to prove far more serious than the contact of the com- 
paratively robust housing of the worm gear. However this 
may be, the objection exists, and has been sufficiently strong 
to induce many of our constructors when adopting worm 
gear to place the worm above instead of below. 

When the worm is placed above the axle the question of 
body clearance gives trouble. Now the fashion, at least for 
the home market, is to keep down the floor level as low as 
possible — a "pleasure" car with a high floor level and center 
of gravity is to-day unsalable, in the author's opinion rightly 
so. The result of this is that where cars have the worm 
placed above the axle it is often found necessary to gouge a 
piece out of the rear body, and fit a casing which protrudes 
through the rear body floor in order to provide the necessary 
clearance. 

Beyond the above, the cooling of the worm box with the 
worm on top is inferior to what it is when the worm is placed 
underneath; the actual importance of this point depends 
upon the general design of the car. 

There is 'thus every inducement, apart from the already 
important consideration of weight, to endeavor by all possible 
means to obtain the maximum horsepower or torque trans- 
mission capacity from a gear of any given size. 

It has been shown that • in worm gears of different types 
the efficiency depends upon two factors, the pitch angle of 
the teeth and a constant — the coefficient of friction. In the 
work done with the author's dynamometer, it has been made 
abundantly evident that the constant, the coefficient of fric- 
tion, has a different value in different cases; it is liable to 
slight variation in almost every different pair of gears tested, 
but the variation only becomes marked when the type of 
gear as determined by the system of cutting differs. The 
author's suggestion has been that the value of the coefficient 
is affected by the degree of proximate contact of the teeth 
and the consequent variation in the thickness of the oil film. 
Over the region by which the tooth load is borne — the thicker 
the oil film the lower will be the coefficient of friction. 

It would be possible in the case of the parallel gear to 
determine as a matter of pure geometry the extent of the 
clearances and the radii of curvature of the surfaces in con- 
tact at different points on the worm and wheel teeth where in 
engagement, and in fact in some degree this has already been 
done. It is conceivably possible that the same method might 
be used in the case of the Lanchester gear, but it would be 
extremely tedious and difficult, and at the best somewhat un- 
certain. For the purpose of the present paper it has been 
thought preferable to arrive at the result in both cases by 
actually dissecting a set of gears soldered together and re- 
producing the teeth form to an enlarged scale by photographic 
means. From the photographs so obtained it has been found 
possible to prepare drawings showing the curvature at the 
engagement surfaces along the path of motion, that is to 



say, more or less nearly normal to the plane of the photo- 
graphic section. 

In order to avoid unnecessary sectioning both faces of each 
slice were photographed as representing sections, and the 
thickness of the slice (one-eighth inch) was made the same 
as the thickness of the saw used in the cutting operation. 
In order that the photographs should read correctly, that is 
to say, so that they should be readily intelligible, the alter- 
nate number were reversed photographically, so that instead 
of the views being from alternately in front and behind the 
gear wheel as is actually the case in examining the sections 
themselves, the photographs given in the plates illustrating 
the paper represent a series of sections one behind the other, 
all viewed in one direction. 

Figs. 4 and 6 give sample photographs of sections, Lan- 
chester and D. B. S. respectively, to an enlarged scale. 

The point of view of the photographs, however, does not 
give as clear an impression of the form or of the contiguity 
of the contact surfaces as might be wished; in order more 
fully to realize the type of the contact as defined by the 
difference in the radius of curvature of the two surfaces in 
their direction of relative motion, a development is required, 
in the case of the Lanchester the surface being one of double 
curvature. Any such development is of necessity a matter 




Fig. 7 — Developments showing areas of contact discovered bj/ 
rutting up into sections various worm gears. The top one t* 
called a in the text, center b and lowest c 
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Fig. S — Old fashioned worm gr.ar with bicycle, type bearings 

of convention — a convention involving some degree of dis- 
tortion. 

In the present case the construction adopted has been to 
take a number of concentric sections, three in all, one on the 
center of the tooth height or pitch line, and one at one-quar- 
ter and one at three-quarters of the tooth height respectively ; 
the reconstruction has been made in Fig. 7a, representing 
the Lanchester gear, and Fig. 7b, representing the parallel 
type. Since it is not the absolute curvature of the 
surfaces which is important but rather the difference of 
curvature, and in order to avoid complicated draughtsman- 
ship, the worm tooth faces have, as a matter of construction, 
been represented by straight lines, and the whole of the 
curvature has been assigned to the worm wheel teeth. Thus 
the tooth sections shown in Figs. 7a and 7b represent 
correctly the interspace between the teeth in engagement at 
various points, and so define the degree of proximate con- 
tact between the teeth, but the curvature of the worm and 
wheel tooth faces respectively must not be taken as individu- 
ally represented. 

Referring to Fig. 6 in which are shown the middle sec- 
tions respectively of the Lanchester and the D. B. S. gear, 
it will be noted that whereas the surfaces represented by 
their development in Figs.' 7a and 7b are surfaces of 
double curvature in the Lanchester gear, they are ordinary 



cylindrical surfaces in the case of the parallel worm; clearly, 
it is necessary to adapt the geometry to the variation of type. 
Thus, whereas in the Lanchester, as before stated, the de- 
velopment, Fig. 7a must be regarded as to some extent ,a 
convention, in the case of the D. B. S. worm it is a true 
development of a right cylinder, and the assumption of the 
uniform and parallel worm teeth is strictly accurate. In 
the sections Fig. 6 the three surfaces of section at 14 , % 
and % of the tooth height are numbered respectively 1, 2 
and 8 in both cases, and corresponding figures of reference 
are given in Figs. 7a and 7b. 

In order that it may be quite clear that the difference — 
the very striking difference — between the character of the 
clearances in the Lanchester gear 7a and the D. B. S. 7b 
are in nowise due to the difference in the manner of defining 
the surfaces of section, Fig. 7c has been prepared on the 
same basis as that of Fig. 7a. It is not only clear here that 
no exaggeration of clearances has resulted from the method 
of representation, but it is also clear that the surface of 
section must necessarily be chosen in harmony with the 
geometrical basis of design — thus, in Fig. 7c, the conven- 
tional worm teeth appear in places where they actually do 
not exist. 

Now referring to Figs. 7, a, b, and c, it may be observed 
that we are not much nearer being able to define how much 
of the worm tooth actually takes the pressure reaction, but 
reading these figures in conjunction with the photographs 
(not published), we are in a position to state that for a 
given size of gear (centers), the effective area called upon 
to support the load will be greater in one case than in 
another. With so marked a difference in the curvature of 
the surfaces between the two types, if there were not some 
corresponding difference in the test result it would certainly 
be extraordinary. 

Of the experimental fact that the Lanchester type of gear 
will carry more load, centers for centers, than any parallel 
type hitherto tested, I think there is no doubt whatever. In 
the results now published there is an adequate explanation 
of and reason for this experimental fact. 

Method of Cutting Sections 

In planning the cutting up of the worm block into sections, 
consideration was given to the fact that it is desirable to 
have one of the sections in the plane of the worm axis (as 
in sections Fig. 6); the plan adopted is shown diagram - 
matically in the right-hand section (3) of Fig. 7c. The 
alternative presented itself of either milling away the last 
section and having no terminal record of the tooth, or of 
leaving the last section double thickness — the latter was the 
course adopted. Thus, taking the original face preceding the 
first section as 0, the total width being 1%-in., the middle 
section falls to 6, and what would have been the eleventh 
section is missing, the terminal face being so numbered. 




Fig 9 — Method for Un king adjustment of bearings shown in Fig. S; Fig. 10 — Method of mounting worm wheel on roller bearings with 
ball thrusts, and Fig. 11 — Staggered balls in old thrust race to prevent uneven wear 
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The conditions under which the rubbing surfaces of worm 
and wheel perform their duties are not sufficiently defined to 
enable an o priori estimate of the bearing capacity of the 
surfaces as based on their radius of curvature, or ' rather 
their difference of curvature. The curvature, however, must 
nevertheless remain some criterion and, as an approxima- 
tion to the truth, it would be reasonable to assign the bear- 
ing or load capacity on the basis that a certain proximity of 
contact is effective in the transmission of pressure as due to 
the oil film. The area of the two surfaces capable of trans- 
mitting pressure may be taken as an area over which the 
tooth surfaces come within some definite small distance one 
from the other. As a working basis we might take one of 
the surfaces as a plane, and the area in question will then 
be proportional, for spherical contact, to the radius of curva- 
ture. Where the contact is ellipsoidal and we know the 
radius of curvature of the major and of the minor axes, the 
area of proximate contact may be taken as proportional 
to the product of the square roots of the two. 

The application of this method of assessment is not so 
easy. For example, in the Lanchester gear in Fig. 7a, 
and also in the actual photographs, there are surfaces which 
are optically in contact, and it would take more refined 
methods than those so far employed to enable the curvature 
difference to be assessed. In the D. B. S. gear, on the other 
hand, the curvature difference, both in Fig. 7b and in the 
photograph, is very considerable, but the variations are 
very considerable from place to place. 

Worm Gear Mounting 

It has frequently been urged, to some extent truly, that 
the Hindley or Lanchester worm gear requires greater pre- 
cautions in mounting than is the case with a gear of the 
parallel type. The point is that whereas in the Lanchester 
type the worm thrust has to be accurately located, in the 
parallel type so long as the wo,rm axis is correct as to posi- 
tion, the longitudinal location of the worm is of no import- 
ance. The matter may be carried a step further; worm 
gear of the parallel type in turn may be said to require 
more careful mounting than common screw gear, in which 
both worm and wheel are of the ordinary screw-cut spiral 
form. Thus the argument that the Hindley or Lanchester 
gear is at a disadvantage, on account of the extra precautions 
required, as compared with parallel worm gear, may be quite 
as reasonably urged against worm gear of every kind in favor 
of ordinary screw gearing such as is commonly used to drive 
the side shaft of a gas engine. Such arguments are clearly 
without weight if any adequate advantage can be shown. 

In practice the whole point of difference hinges on the 
correct location of the worm thrusts, since in every other 
respect any want or loss of alinement affects both types 
of gear equally. It may be doubted as a matter of experience 
whether the Hindley type of worm gear is actually at as 
great a disadvantage as its detractors would represent, the 
Lanchester gear at least has shown itself capable of working 
surprisingly well under the severe conditions which super- 
vene when a worm thrust bearing fails. Admitting, however, 
that the durability of the gear does definitely depend upon 
the permanence of alinement as determined by the thrust 
bearing, the problem itself resolves itself into the compara- 
tively simple question of how, under manufacturing condi- 
tions, the initial accuracy of alinement can be secured ; 
beyond this, the durability of the alinement resolves itself 
into a question of fixing the proportion and type of thrust 
bearing best employed, and of the general soundness of the 
mounting as a piece of engineering. 

The earliest type of mounting employed in the application 
of worm gear to the original Lanchester car is shown in 
Figs. 8 and 10. Here it will be noted that the ball bearings 
are not of the modern type, the design dating back to a time 
when such bearings were not a standardized or a marketed 



commodity; two double bearings of the bicycle cup and cone 
type are arranged at opposite ends of the worm, the whole 
combination being symmetrical. The cups were made adjust- 
able by housing them within an internally screwed sleeve 
piece, and the adjustment was fixed by a key or cotter 
engaging with one of twenty-four notches cut in the periphery 
of each cup, Fig. 9. The pitch of the thread was twelve 
per inch, so that the design gave a capacity of adjustment 
to within approximately three and a half one-thousandths 
of an inch, which was found to give satisfactory results in 
practice. Here we stumble against one of the misconceptions 
which are current with regard to the Hindley type of gear; 
it has often been represented that the accuracy of alinement 
of the worm required to be true to within a thousandth of 
an inch of geometrical accuracy; from the success of the 
arrangement described, it is clear that no such degree of 
accuracy is essential. 

It will be noted in the bearing in question that, as in the 
case of the old bicycle ball bearing, there is no separate 
function of cylinder bearing and thrust, and without doubt 
from a modern standpoint the type of bearing shown in 
Figs. 8 and 9 would be considered lacking in durability. 
No trouble was experienced from expansion, due to tempera- 
ture, as between the two thrust bearings, and it is fair to 
regard the casing, as indeed the whole of the parts, as suffi- 
ciently elastic to take up any small temperature difference. 
It is possible that at times one thrust bearing is called upon 
to sustain more thrust and at other times less than its fellow, 
but there has been no actual evidence of this taking place. 

The worm wheel bearings shown in Fig. 10 are roller bear- 
ings of the cheese roller type without cake of any kind. These 
are in fact the bearings on which the balance gear box is 
mounted, and the worm wheel itself forms the central section 
of the balance gear box. The thrusts were of a specially 
designed type, and consisted of balls in a flat cage between 
two perfectly flat ground and hardened thrust washers, the 
balls being arranged in a spiral manner, Fig. 11. The 
object of this arrangement, is that each ball may bear on a 
different part of the flattened surface, so distributing the 
wear; a further advantage is, that if the balls vary amongst 
themselves as to diameter, as is commonly the case, each ball 
will form its own race and will soon be taking its due pro- 
portion of the load — the markings on the thrust races fre- 
quently gave evidence of this action. The degree of inaccur- 
acy amongst balls of nominally the same diameter is com- 
monly less than one ten-thousandth of an inch. This form of 
bearing was in every way successful and satisfactory; that 
it has since been dropped is due to the fact that excellent 
thrust bearings have now been placed on the market by 
specialized manufacturers. 

(To Be Continued) 




Of the tonneau windshields appearing on a number of cars 
at the salon and at the Palace show, the majority were made 
demountable in some way. This shield on the McFarlan was 
fitted as solidly as any front compartment glass. Combining 
rigidity and light weifiht it was also one of the best appear- 
ing, seeming to fit in with the body and not giving a 
makeshift impression 
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Zeppelin Power Plant Engineering 



Part II 



An Exhaustive Study of the Details of German Aircraft Engine Construction 
as Embodied in Zeppelins Recently Brought Down in England 

THE fitting in Figs. 11, 12 and 13 is in appearance a solutely separate, the top one being devoted to the oil filtra- 
cylindrical vessel, and is bolted at its top to the tion, and the lower one to the fuel system. The two 
rear end of the bottom half of the engine crankcase, as portions presumably are located together merely for con- 
shown at A in Fig. 2. It is divided into two portions, ab- venience — it may possibly be with the object of warming 
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A — Inlet and exhaust earn — 
Aft of cam 8 mm., lift of 
inlet valves 9.3 mm., lift 
of exhaust valves 7.8 mm. 

B — Exhaust valve. 



C — Inlet valve. 

D — Main bearing can. 

E — Oil catcher (aluminum 

casting). 
F — Crankshaft. 




Bevel Wheel 34 Teeth opprox.8% pikh 
driving Water Pump Rotio 34/j/ 
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the fuel, and at the same time to assist in cool- 
ing the oil. Into the side of the top half a 
pipe leads from the oil pump, and the oil, pass- 
ing through the gauze filter, issues from the 
pipe that leads to the main bearings, Fig. 3. 

The bottom portion of the device forms an 
air vessel and valve box for the pump used in 
the fuel supply system, and will be seen from 
Pig. 1 to be connected with the horizontal 
piston pump shown in Fig. 10. On its suction 
stroke the piston will cause the suction valve 
to open with a reduction of pressure in the 
chamber K, Fig. 1. Whatever may have been 
drawn by the pump through K will be forced, 
on the compression stroke of the piston, 
through into the larger chamber, from which 
there is a pipe leading to the reservoirs above 
the jets of the two carbureters. The pump, 
therefore, effects delivery of fuel, and the two 
chambers in connection with the valves are 
intended to equalize the flow inward and out- 
ward in a manner similar to the dome or "air 
vessel" used on many types of pumps, and 
commonly seen on the fire engine. As the pump 
in this case is situated at a little higher level 
than the air vessel, it is evident that no fuel 
actually reaches the piston, and that it is ef- 
fectually pumped without connection with the pumping me- 
dium, the difficulty — or practical impossibility — of pumping 
liquid gasoline being fairly well known. 

Complicated Fuel Feed 

In Fig. 9 is presented a diagram, and in Fig. 14 a per- 
spective sketch of the mechanism that is in effect the float 
chamber. This device was carried beneath the base cham- 
ber, and well away from the carbureters. It consists of a 
cylindrical metal tank divided into two compartments, the 
lower being the larger. In the center of the bottom of the 
upper tank there is a tube depending well down into the 
lower one. This tube forms the only means of communica- 
tion between the upper and lower chambers, and its lower 
portion makes a rough guide for a large float contained in 
the lower chamber. At its upper end there are two seat- 
ings for a double end needle valve. Normally this needle 
valve is held down on its lower seating by a coil spring. 
Provision is made that, as the lower tank is filled, the float 
rises, and a striker plate carried at its base, through the 
medium of a rod, lifts the needle valve up from its lower 
seat and causes the top point of it to close upon the seat. 
The striker rod that effects this is carried centrally on 
guides in the depending tube, and is divided in the middle, 
the halves being held apart by a coil spring presumably to 
give a cushioning as well as a "time" action to the mechan- 
ism, allowing the float a certain amount of travel before 
definite action takes place. The upper seating of the valve 
communicates with the upper tank, and is inclosed in a 
cylindrical gauze filter box. To the small chamber contain- 
ing the needle valves, a pipe from the air vessel is con- 
nected, and, since suction from the pump takes effect upon 
the needle valve chamber, fuel will be caused to flow in from 
the pipe in the upper chamber of the fuel regulator. This 
fuel will flow through the lower portion of the chamber 
shown in Fig. 11, and up to the fuel reservoir in the car- 
bureter, any surplus from the carbureter returning down 
the overflow pipe into the lower half, or float chamber. As 
soon as this float chamber fills, the float rises, and eventu- 
ally lifts the double end needle valve off its lower seating 
until it closes instead on to the upper seating. The suction 
is thus transferred from the upper chamber to the lower 
one until the gasoline contained therein is used up and the 
float falls, allowing the needle valve to resume its normal 




Fig. 14 



position and the supply its 
normal flow. There remain 
two more inlets to the float 
chamber, one of these being 
connected to the second car- 
bureter, and the other to a pipe 
carried sufficiently high to 
prevent leakage, but open at 
the end to provide an air vent 
to the float chamber. The 
fuel regulator device is made 
necessary by the system 
adopted for jet feed in the 
carbureter, a system probably 
arranged in view of the par- 
ticular importance of avoid- 
ing fire dangers on an airship. 
The carbureter proper thus 
contains a minimum of fuel, 
the bulk supply in the float 
chamber being well removed 
from the danger zone of the en- 
gine by location beneath the 
base chamber. The arrange- 
ment employed also uses up 
any surplus that overflows 
through the jet feed. 

In Figs. 1, 15 and 16 are shown the essentials of a sys- 
tem intended to prevent the engine running if the pressure 
of oil in the lubricating system fails. Inside the crankcase 
is a short cylinder open at the bottom end and containing 
a short piston, the rod of which passes through a guide in 
the cylinder cover and terminates in a collet between which 
and the cover there is a compressed coil spring. This spring 
endeavors always to draw the piston upward into the cylin- 
der on to a stop on the piston rod, the travel on the piston 
being limited to about three-eighths of an ' inch. Above the 
piston a port is provided in the cylinder wall; this leads to 
a port A, in a circular casing, the center of which forms the 
cylinder barrel of a triple piston slide valve, shown in sec- 
tion in the lower diagram of Fig. 15. In the one position of 
the piston valve, the port A is in direct communication 
through the circular distributer body with the second port G, 
and G is connected by a pipe to the outlet in the top half of 




Fig. 15 
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the device shown in Fig. 11; that is to say, in brief, that any 
pressure in the oiling system is communicated to the cylin- 
der and tries to force the piston downward. Bolted hori- 
zontally into the crankcase beneath this cylinder is a case 
containing a spring-loaded plunger, the formal position of 
which is with -the rod projecting into the sump as far as it 
will go. This plunger case is so placed in the crankcase that 
the rod just clears the piston when the latter is in its highest 
position. At the outer end of the plunger is a striking arm 
that engages the end of a small laminated spring fastened 
to a rocker shaft connected by a series of bell crank levers 
and rods with the quick thread rising jet damping device 
shown beneath the jet hole in the diagram of the carbureter. 
With the plunger in its normal position — that is, projecting 
inward to the crankcase well under the piston in the man- 
ner shown — the dampers are lifted and the jet holes closed, 
or nearly so, according to the adjustment. An arrangement 
is provided on one side of the engine bearers whereby the 
plunger rod can be drawn outward by hand, so that the jets 
are opened. 

Tho operation is probably as follows: Before the engine 

can be started up the 
plunger rod must be 
drawn by hand outward 
in order to open the jet 
dampers. When the en- 
gine is started, so soon 
as pressure exists in the 
lubrication sys- 
tem, the piston 

Twill be forced 
downward oppo- 
site the interior 
~)end of the 
plunger rod, so 
that if the grasp 
on the latter be 
released it will 
move inward only 
a short distance, 
because the in- 
terior end of the 
plunger rod will 
strike against the 
side of the pis- 
ton. So long, 
therefore, that 
pressure in the 
lubrication sys- 
tem is main- 




tained, the dampers 
will be held off the jets, 
but if pressure fails, 
the piston will rise un- 
der the influence of its 
spring, and disengage 
the end of the plunger 
rod so that the latter 
will fly inward, and in 
so doing cause the jet 
dampers to cut off the 
fuel supply in the 
mixing chambers. 

With regard to the 
triple piston valve con- 
tained in the circular 
distributer body, a sec- 
tion of which is given 
at the bottom of Fig. 
15, this consists of a 
rod with three narrow 
pistons mounted on it inclosed in a tube, in the circumfer- 
ence of which two grooves are cut, each groove being in 
communication with a port. The rod ends in a fork which 
engages with a small centrifugal governor driven by gear- 
ing from the crankshaft (see Fig. 16). The governor ro- 
tates the rod and can slide it to and fro against the action 
of a spring-loaded plunger, shown in the left of Fig. 15, 
which is carried in a case having a quick pitch thread on 
its circumference, and can be regulated by the lever as to 
its strength. The normal position of the piston valve rod 
is such that ports G and A communicate. As the speed of 
the governor increases, the tendency is to force the rod to 
the left, thus cutting off port A from port G, and putting 
port A in communication with the interior of the crankcase 
through the port C, so that the pressure behind the piston 
is released and the jet dampers brought into action. The 
port to the left of the piston valves prevents a dashpot 
action. It is probable that, although the governor may be 
set to cut out the jets when the engine exceeds a pre- 
determined speed, yet between the definite jet cut off, or 
minimum oil pressure, and the maximum oil pressure, there 
exists a certain range, and it is to regulate or control the 
oil pressure within this range that the hand setting to the 
oil governor is provided. 

Starter Details 

With regard to the self-starter scheme, by means of the 
lever A on the inlet side of the engine, as shown in the 
diagrammatic cross section of the engine, Fig. 17, all the 
tappets are lifted off their cams by the small lifting cam B, 
the lip of which engages with the small triangular projec- 
tion on the head of the tappets when the hand lever A is 
depressed. The details of this lifting machanism are clearly 
shown in Fig. 18. All the valves, both the inlet and ex- 
haust, are thus opened in the cylinder head, and at the same 
time the lever A, by a connection of levers, closes the exhaust 
passage to the muffler by partially rotating the water-cooled 
barrel valve or exhaust throttle D. 

The exhaust ports and the outlet in the exhaust manifold 
are consequently in communication with the secondary outlet 
pipe that leads to a large suction hand pump E, by which 
gas is sucked into the cylinders from the two carbureters 
through all the inlet valves, as indicated in Fig. 17, show- 
ing the engine with all the valves open. When the cylinders 
are charged, the valves are returned to their normal posi- 
tions by the lever A, -and the vale D automatically opens the 
exhaust outlet to the silencer in the normal running posi- 
tion and closes the pipe leading to the suction pump E. Igni- 
tion is then effected by means of a geared-up Bosch hand- 
starter magneto. 
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Normal ignition is by 
two Bosch magnetos — 
type 2H6 — supported on 
a duplex bracket exten- 
sion of the crankcase in 
front of the engine, the 
magneto being driven by 
spur gearing off the 
crankshaft bevel gear 
that also drives the 
water accelerator. 
Two Bosch spark plugs per cylinder are fitted, one on 
each side of the cylinder, the plugs being screwed into the 
combustion chamber directly, below the valves, as can be seen 
by reference to sketches 17 and 18. 

• ■ The following are a few figures in connection with the 
engines 



"Stroke/bore ratio 

Stroke volume of one cylinder. . . . 
Total stroke volume of engine. . . . 

Area of one piston 

Total piston area of engine 

Clearance volume of one cylinder. 

Piston speed 

Brake mean effective pressure. . . . 
Cii. in. of stroke vol. per b.hp. . . . . 

Sq. In. of piston area per b.hp 

"Hp. per cu. ft. of stroke vol 

Hp. per sq. ft. of piston area 

Area of inlet valve ports (each) . . . 
Total Inlet valve port area per cyl. 

Max. lift of inlet valves (ft) 

Area through each Inlet valve (r 

d ft) 

Total area through inlet valves per 

cylinder 



1.266 :1 
3.357.58 cu. cm. 
20,145.48 cu. cm. 
176.715 sq. cm. 
1.060.29 sq. cm. 
680.00 cu. cm. 
1,495 ft. per min. 
107.4 lb. per sq. in. 
6.15 cu. In. 
0.822 sq. in. 

282 b.hp. 
175.4 b.hp. 
18.09 sq. cm. 
36.18 sq. cm. 
9.3 mm. 

14.024 sq. cm. 

28.048 sq. cm. 



204.8 cu 
1.228 



in. 
cu. in. 



27.40 sq.'ln. 
164.40 sq. in. 
41.48 cu. In. 



2.80 sq. In. 
5.60 sq. In. 
0.366 in. 

2.175 sq. in. 

4.350 sq. In. 



Gas velocity through inlet valve 

ports 

Gas velocity through inlet valves. . 
Ratio of piston area/area through 

inlet valves 

Area of exhaust valve ports (each) 
Total exhaust port area per cylinder 
Max. lift of exhaust valves (ft)... 
Area through each exhaust valve 

(r d ft) 

Total area through exhaust valves 

per cylinder 

Gas velocity through exhaust valve 

ports 

Gas velocity through exhaust valves 

Dimensions of crank webs 

Bearing, flywheel end 

Projected area 

Other bearings (6) 

Projected area (each) 

Total projected area of crankshaft 

bearings 

Crank pin bearings, (each) 

Projected area 

Gudgeon pin bearing 

Projected area 

Length of connecting rod between 

centers 

Ratio of connecting rod to crank 

throw 1/r 

Number and diameter of big end 

bolts 

Diameter of camshaft 

Number of camshaft bearings 



1 22 ft. per sec. 

I. ">7 ft. per sec, 

6.3:1 
H.621 sq. cm. 
28.86 sq. cm. 
7.88 mm. 

x.66 sq. cm. 

25.98 sq. cm. 

1 53 ft. per sec. 
170 ft. per sec. 
:IS X 25 mm. 
SO X 66 mm. 
.">9.4 sq. cm. 
64 x 66 mm. 
4 2.24 sq. cm. 

312.84 sq. cm. 

72 x 66 mm. 

47.50 sq. cm. 
1 10 X 38 mm. 

II. 80 sq. cm. 

312 mm. 
3.29:1 



1.49 sq. in. 
4.47 sq. in. 
0.310 in. 

1.342 sq. in. 

4.026 sq. in. 



3.78 X 0.98 in. 
3.54 X 2.60 in. 

9.2 sq. in. 
2.52 X 2.60 in. 
6.54 sq. In. 

48.45 sq. in. 
2.83 X 2.60 In. 

7.36 sq. In. 
4.33 X 1.49 In. 

6.48 sq. in. 

12.282 in. 



Four 14 mm. 
21 mm. 



0.551 in. 
0.826 in. 
(diam. over splines) 



Weights of Various Parts 

Kilos. 

Crankshaft, complete with camshaft drive pinion, 
bevel gear for driving water pump, and worm for 

driving cross-shaft for oil pump, etc 45.00 

Steel flywheel 30.40 

Piston, complete with gudgeon pin and rings 4.92 

Gudgeon pin 0.67 

Connecting rod complete 4.895 

Weight of reciprocating part of connecting rod 1.75 

Total weight of reciprocating parts per cylinder. . . . 6.67 



Lb 



99.208 
67.02 
10.84 

L476 
10.78 
3.86 
14.70 

The following test results of the material employed in the 
engine are of certain interest. 

The crankshaft steel gives Brinell numbers as follows: 

Front web No. ZS5 — 65 tons steel 

Rear web No. 321 = 72 tons steel 

Tensile and impact pieces prepared from the cylinder 
holding-down bolt give the following: 

Yield point 52.85 tons per square Inch 

Maximum stress 58.65 tons per square inch 

Elongation on 1.41 in 19.15 per cent 

Reduction of area 52.6 per cent 

Brinell hardness No. 271 

Impact 20.5 ft. lb. 

A test from a portion of the aluminum crankcase gives 
the following: 

Maximum stress 9.1 tons per square inch 

Elongation on 2 in 1.5 per cent 

Elongation on 4 In 1.25 per cent 

Reduction of area 3.24 per cent 

Bend through 11 deg. broken 

The following results were obtained on analysis: 

Al.fMlXUM 

Zinc 12.34 percent 

Copper 1.06 per cent 

Iron 0.86 per cent 

Silicon 0.47 per cent 

Aluminum 85. 27 per cent 

Inlet valve spring contains no vanadium. 

Exhaust valve: Vanadium present (percentage small). 



Use of Fused Silica for Engine Parts 



T T has been reported that fused silica has been employed 
in Europe for certain parts of aviation engines. The 
rumor is that cylinder heads have been made of this material, 
which, of course, has some rather remarkable properties. 

Fused silica is somewhat unique in the way of materials, 
as although it is glass-like in appearance it is, in reality, 
very highly refractory, possessing at the same time the lowest 
known coefficient of expansion. As a comparison of its 
expansion coefficient, it is useful to compare it with glass, the 
exact figures being 0.0000085 for glass and 0.00000054 for 
fused silica, which makes the silica roughly 1/16 the expan- 
sion of glass. 



The low coefficent of expansion is, of course, the under- 
lying reason for the remarkable resistance of this glass-like 
product to changes of temperature, and nothing is more sur- 
prising than the usual laboratory demonstration of taking 
a piece of fused silica, making it white hot and then plung- 
ing it into cold water without breakage occurring. 

The low coefficient, while an advantage as far as temper- 
ature resistance is concerned, is a positive disadvantage in 
making up composite metal and fused silica devices, as the 
metal parts expand and contract with changes of temper- 
ature, while the silica remains the same, despite the temper- 
ature changes. 
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Removing Kerosene from Oil 

Suggests Exhaust Jacket and Radiator for Lubrication System To Remove 
Dissolved Fuel — Possibilities of Oil for Cylinder Cooling — May 
Need Temperatures Above 212 Deg. Fahr. in Jackets 



IN this issue of The Automobile two 
contributors make mention of the 
possibility of running an engine 
with a jacket temperature in excess of 
212 deg. Fahr., with the idea of obtain- 
ing better efficiency with kerosene fuel. 
Each suggests the possibility of placing 
a safety valve on the radiator and car- 
rying such steam pressure as will serve 
to raise the boiling point of the water 
a few degrees. If these letters are 
straws to show the way the wind is blow- 
ing, and there is plenty of good reason 
so to regard them, all sorts of possibili- 
ties are opened up. 

Uses Oil Jacket 

The Hall-Scott aviation engine is 
unique in that it has an oil jacket round 
the intake manifold, while using water 
in the cylinder jackets, thus cooling the 
oil and warming the gas proportionally, 
and there are now several cars in which 
provision is made for oil cooling. Still, 
neither the latter nor the Hall-Scott de- 
vice provides an oil temperature control. 
The thermostat will easily control cylin- 
der jacket temperatures accurately, and 
it could be adapted to control oil tem- 
' peratures by giving the oil a separate 
cooling system modeled upon the water 
system, and it might be possible for the 
two ideas to be combined by using oil 
instead of water, the same body of lubri- 
cant serving in the bearings and in the 
jackets.^ The most obvious trouble is that 
oil for lubricating should be as cold as 
is consistent with requisite fluidity, while 
most oils are too thin at 200 deg. Fahr: 
or less. 

Oil Must Be Changed 

With kerosene as fuel there is need 
for changing the oil with considerable 
frequency, because the kerosene con- 
denses a little in the cylinders and, by 
dissolving in the oil, cuts down the lubri- 
cating power. Oil thus denatured can 
be restored by boiling off the kerosene 
or by maintenance of a temperature suf- 
ficient to evaporate the kerosene for suf- 
ficiently long, so it is conceivable that 
the crankcase oil might be continuously 
freed from kerosene by passing it 
through the cylinder jackets, having a 
sufficiently high thermostatically con- 
trolled temperature in the jackets. 

These things are not probabilities, but 



By A. Ludlow Clayden 

they are possible nuclei for the develop- 
ment of something practical. 

Immediately temperatures higher than 
212 deg. Fahr. are thought of there 
comes naturally the notion of the air- 
cooled engine. So far this has not been 
tried out to any extent for kerosene, and 
the writer is not aware of any accurate 
means for controlling the temperature 
of a motor of this sort within fine limits, 
although the principle of the thermostat 
must be perfectly applicable to air cool- 
ing. With an air-cooled engine the dis- 
tillation of kerosene from the oil might 
conceivably be accomplished by passing 
the oil through a jacket on the exhaust 
pipe and cooling in an intake manifold 
jacket followed by passing through a 
small radiator perhaps, could restore the 
oil to its best lubricating condition be- 
fore it was readmitted to the bearings. 
Again this is a purely visionary idea, 
very probably quite impractical. 

Elaborate Oil Cooling 

Returning to the oil-cooled engine idea. 
Supposing a cooling system like an ordi- 
nary thermostat-controlled water system, 
,we might add to it the exhaust jacket 
for keeping the oil free from light petrol- 
eums in solution somewhat as follows: 
Oil could be taken from the bottom of 
the radiator, which would be much the 
same as the water radiator. This oil 
would be cool and could go straight to 
the bearings. From the crankcase sump 
a second pump could force it through 
the exhaust jacket, returning it to the 
top of the radiator in a hot condition, 
via an intake manifold jacket. Mean- 
while the circulation through the cylinder 
jackets, controlled by a thermostat, could 
proceed independently. The only thing 
necessary to insure a supply of cool oil 
to the bearings would be a large enough 
radiator, and practically the only com- 
plication added would be the second pump 
for exhausting the crankcase. Just how 
fast and how frequently the oil needs 
to be heated up in the exhaust jacket is 
purely problematic. 

In this connection reference may be 
made to some researches made in 1914 
by Dr. Ormandy of Great Britain. Dr. 
Ormandy examined a large number of 
samples of used and unused lubricating 
oils and found in every case that the -"pA 
oil contained light fractions which could 



only come from the fuel employed. With 
respect to an oil heavily contaminated' 
with kerosene, he suggested that heat- 
ing combined with agitation at about 
300 to 400 deg. Fahr. ought, in the light 
of his experiments, to restore the oil 
to its original condition. Such heating 
would be easy in an exhaust jacket. 

Must Keep Oil Pure 

The writer has hesitated a little in 
making what seems at first sight to be 
so extraordinary a suggestion and would 
point out that he has not the passenger 
car so much in mind as the tractor, of 
which the lubrication troubles were so 
expressly mentioned by W. L. Horning 
in his recent S. A. E. paper. On a trac- 
tor the big radiator which would prob- 
ably be necessary in connection with so 
comparatively poor a heat carrier as 
heavy oil, would be no serious disadvan- 
tage. Even if water or air cooling was 
used for the cylinders, the extra compli- 
cation of the "oil boiler" and oil radiator 
might conceivably be worth while. 

There is just one thing certain, and 
this is that we are not going to be able to 
run the ordinary engine on kerosene 
without some means for keeping the oil 
free from contamination. It is also 
highly probable that a temperature above 
212 deg. Fahr. will be found to give the 
greatest economy. Yet again we need to 
have the valves as cold as possible and 
the spark plugs similarly well cooled. 
The conditions are antagonistic, they 
exist to some extent in a gasoline engine, 
but it is possible to strike a happy 
mean with gasoline so that the conven- 
tional water and oil systems are quite 
efficient enough. Of course, we may find 
that kerosene can be handled by purely 
mechanical means so that deposition in 
the cylinders is completely prevented, 
either by vaporization or atomization, 
and then the conventional oiling system 
will be satisfactory. At present, how- 
ever, we do not seem to have discovered 
how to prevent a steady thinning down 
of the oil in tractor engines which, in- 
cidentally, being always at full throttle, 
are working under the condition where 
condensation is least aggressive. If trac- 
tor engines were required to run much 
at low throttle the use of kerosene with 
a recirculatory lubrication system would 
probably be very nearly impossible. 
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130-Hp. Fageol Is America's 
Costliest Chassis 




Six - Cylinder Aviation En- 
gine with Overhead Valves 
— Geared 1.25 to 1 — 
125 -Hp. Output Guaranteed 



OB 



IT has been demonstrated on numerous occasions that the 
employment of a high-speed, light-weight aeronautical 
engine in an automobile chassis makes an ideal combina- 
tion where performance alone is considered. Hitherto combi- 
nations of this kind have been merely of an experimental na- 
ture. There is now on the market, however, and will be on 
exhibition at the Chicago show, a chassis of this kind which 
is a stock job. It is the product of the Fageol Motors Co., 
Oakland, Cal., and sells in chassis form at $9,500. Any body 
work in connection with the chassis is additional and is, of 
course, optional with the purchaser. 

The engine employed is the Hall-Scott aviation power plant. 
The class of service for which an engine of this type is 
adapted may be shown by a recent test in which this six- 
cylinder unit was run continuously for 64 hr. at 1300 r.p.m., 
developing 130 b.h.p. The weight of the engine is 660 lb., and 
it is guaranteed to produce 125 hp. at 1300 r.p.m. This is a 
horsepower for every 4V4 lb. of engine weight and for every 
6.6 cu. in. of piston displacement. The total piston displace- 
ment is 824.67 cu. in. 

Like the majority of aviation engines which are being 
turned out at the present time, this is an overhead-camshaft 
type. It is not a V -engine, however, but a vertical design of 
six cylinders, having a bore and stroke of 5 by 7 in. The 
cylinders are cast separately, but are machined on the sides 
so that when assembled they form a solid block and to all 
appearances are block cast. The material for the cylinders 
is Swedish gray iron. 

Swedish Iron Pistons 

Swedish iron, known frequently as semi-steel, is also used 
for the pistons. These are made very light, but with the 
necessary strength and rigidity secured by a system of deep 
ribbing under an arched head. There are six of these deep 
ribs, which not only help in strengthening the pistons but 
serve to carry the heat away from the piston head. The 
piston pin bosses are located rather low on the piston to keep 
the heat away from the upper connecting-rod bearing. 

Solid chrome-nickel-steel forgings are used for the con- 
necting-rods, with a gunmetal bushing at the piston pin end 
and a double bronze bushing carried in serrated shells at the 
crank end. These bronze shells are tinned and babbitted 
while hot. Adjustment is provided by placing laminated 
shims between the cap and the rod. To keep the rods light 
they are milled and machined all over. 

A seven-bearing crankshaft is used machined from a heat- 
treated drop forging of chrome-nickel steel having a tensile 
strength of 275,000 lb. per square inch. The diameter of the 
shaft at the bearings is 2 in., and all but the front and rear 
bearings are 115/16 in. long. The rear main bearing is i% 



in. long and the front main bearing is 2 3/16 in. The timing 
gears and starting pinions are bolted to a flange which is 
turned integral with the shaft. 

Overhead Valve Operation 

From the crankshaft the valve drive is carried to the over- 
head camshaft by means of a vertical shaft in connection with 
bevel gears. The camshaft is inclosed in an aluminum hous- 
ing bolted directly to the tops of the cylinders. It is a one- 
piece design with the twelve cams integral, and the flange 
through which the shaft is driven is also' an integral part of 
the forging. The material used in the shaft is low-carbon 
steel with a small nickel content, and the shaft is carried on 
four large bearings, each lined with Parsons white brass. 
The valves are operated by short chrome-steel rocker arms, 
with hardened steel roller followers on the cam end and tool- 
steel adjusting screws on the opposite end. The diameter of 
the valves is quite large, being 2% in., or one-half the cyl- 
inder diameter. They are seated directly in the cylinder 
heads, fitted with large-diameter springs held in tool-steel 
cups, and locked with a key through the valve stem. The 
valve ports have been kept large in proportion with the 
valves, giving free inlets and outlets for the gases. The ma- 
terial used for the valves is tungsten steel. 

Both oil and water are used in the cooling system. The oil 
is circulated around a long intake manifold jacket, helping 
keep the crankcase heat at a minimum at all times and 
warming the intake. Uniform temperature of the cylinders 
is maintained by the use of internal outlet pipes running 
through the heads of each of the six cylinders. Slots are cut 
in these pipes so that the cold water is drawn directly around 
the exhaust valve. Surrounding the cylinders, the water 
jackets are large, with 2 in. of water space being left above 
the cylinder head. The water circulation is maintained by a 
centrifugal type of pump. 

High-Pressure Oiling 

High-pressure oiling is used, with a large gear pump lo- 
cated in the oil sump in the bottom of the crankcase. The oil 
is first drawn from the strainer in the oil sump to the long oil 
jacket around the intake manifold, and then forced by pres- 
sure, which varies according to the motor speed from 5 to 
30 lb. to the square inch, to the main distributor pipe in the 
crankcase. On the crankshaft there are pinned steel oil scup- 
pers which carry the oil to the lower connecting-rod bearings. 
The camshaft-drive mechanism is oiled by forcing the oil into 
the front end of the shaft, allowing the shaft itself to act as 
a distributor, and the surplus oil flows back to the crank- 
shaft through a hollow vertical tube located at the rear of 
the crankcase housing. This supply also oils the magneto 
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and pump gears. Aluminum alloy is used in the construction 
of the crankcase, the lower half of which can be removed 
without breaking any of the oil-line connections. 

Two Magnetos Furnish Ignition 

For ignition two six-cylinder magnetos are used mounted 
on the opposite ends of a cross-shaft at the forward end of 
the engine. This gives two independent ignition systems 
with independent spark plugs, so arranged that one system 
can be completely out of commission without interfering with 
the functions of the other. A double Zenith carbureter with 
a single float is used with the unique feature mentioned, that 
the jacketing around the carbureter manifold is filled with 
the warm crankcase oil, thus serving to aid in the vaporiza- 
tion of the fuel as well as to reduce the heat of the crank- 
case. The arrangement of the intake manifolding should be 
noted. This is shown in the view illustrating the right side 
of the engine, and it indicates the jacketing connections with 
the double carbureter and the balanced form of intake mani- 
fold. 

Referring to the chassis views, it will be seen that the en- 
gine is mounted on a subframe which is extended back to 
carry the gearset and clutch. Behind the gearset the length 
of the driveshaft is exceedingly short. The greater part of 
the distance between the rear axle and the engine is taken 
up by the clutch housing and by the transmission members. 
The clutch is a Hele-Shaw of standard form, with regulation 
V-grooved twin plates of phosphor-bronze operating against 
steel plates in a bath of oil. This is inclosed in an oiltight 
housing back of the flywheel, and connects with the main 
shaft of the gearbox through a universal coupling. 



The gearbox is entirely a Fageol design mounted in a 
bronze and aluminum case cast in three parts. The box pro- 
vides three speeds forward and reverse, and the ratios are 
such as to provide 5 to 1 on first, 2% to 1 on second, and IV4 
to 1 on third. The novel feature of the case is that the main 
box and the supporting arms are of manganese bronze and 
so arranged that the main shaft and countershaft, mounted 
one above the other, are just half within the case, as shown 
in the illustration. Manganese bearing caps are put in a 
position completely encircling the bearings. Chrome-nickel 
studs extend vertically through the aluminum case, taking up 
twisting and torsional stresses. 

Gears and Bearings Accessible 

The upper section of the case is cast integrally with the 
brackets and forms a housing for the shifter lever, shifting 
mechanism and emergency brake lever. The object of this 
form of case is to permit a thorough inspection of the gears 
and bearings by simply removing either the upper or lower 
section of the case. Chrome-nickel-steel shafts and gears and 
annular ball bearings are used throughout. 

A semi-floating rear axle is used, with the shafts carried 
on Bock taper roller bearings and with chrome-nickel steel 
used for the driving members. The front axle is an I-beam 
drop forging from chrome-nickel steel. The brake layout has 
been given particular attention, with the foot brakes mounted 
on 16-in. ribbed drums bolted on the rear wheels and the hand 
brake operating against the 12-in. ribbed drum on the main 
transmission shaft just back of the gearbox. The springs 
are semi-elliptic, and also of chrome-nickel steel. 

Alloy pressed steel is used for the chassis frame. This is 



Right— Intake side of Hall-Scott 
engine used In the Fageol chas- 
sis. Note the double Zenith 
carbureter, the oil Jacketed In- 
take and the cylinders which 
singly but machined to 
be assembled In block 
Below— Left side of Hall-Scott 
engine used In the Fageol car 
with the exhaust manifold re- 
moved. Note the capacious 
Intakes 
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One of the single-cylinder 
castings of the Hall-Scott 
engine showing the valve 
position 




Left — Piston and 
connecting-rod as- 
sembly as used In 
the Hall-Scott In- 
stallation In the 
Fageol chassis 



Above— Built up gearbox of man- 
ganese bronze and aluminum de- 
signed to give the maximum acces- 
sibility for the gearbox assembly 




Aluminum crankcase, showing the liberal 
dimensions of the seven main bearings and 
the direct high pressure oil leads 



t. 



Semi-floating rear axle with (ingle brake drums 
used on the Fageol chassis 



Camshaft and camshaft housing showing the method of supporting the rocker rods on the Hall-Scott engine. 
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Fageol chassis, showing unsual tapered frame and elaborate subframe construction with tilted radiator. Note transmission brake 



a special design best understood by a study of the plan view 
of the chassis given herewith. The side rails are 2 in. wide 
and 6V4 in. deep, with the forward end narrowed down to 29 
in. to permit of easy turning. The main sills of the frame 
are directly under the main sills of the body, with the front 
and rear springs directly under the main-frame members. 
The wheelbase is 135 to 145 in., according to the body model 
desired. 

A feature of the radiator is that it is carried on a slant of 
15 deg. This is not only for appearance, but greater cooling 
efficiency is claimed, because the air is forced through the ra- • 
diator with greater friction than is possible with the vertical 
type. The steering gear is especially built for the Fageol 
car, and is bolted directly to the subframe, with the bell crank 
extending directly through the subframe member. A sec- 
ondary support is secured in the aluminum dash, which pro- 
vides for adjustable rake of the steering column to fifty in- 
dividual requirements. 

Quadrant Levers Ivory Mounted 

Left drive is used, with the steering gear directly in front 
of the driver and the control levers designed to be in such a 
position that the driver will naturally drop his hand from the 
steering gear to the emergency brake or the gear-control 
lever. Ivory mounting is used for the levers in the quad- 
rant, which is at the center of the wheel. 

Starting and lighting is by a 12-volt system, with the head- 
lamps mounted on the radiator. The engine is illuminated by 
two special lights when the bonnet is raised, and the tail- 
light is so designed as to particularly throw the light on the 
rear license plate. 

Copper is used for the 25-gal. gasoline tank, the material 
being formed from twelve-gage sheeting and the tank fitted 
with a magnetic gage indicating the extent of the gasoline 
supply. The wheels are wire, with plain clincher rims and 
fitted with 34 by 4%-in. cord tires. Two complete spare tires 
and wheels are provided. 

One or two features about the bonnet are exclusive, par- 



Catcher on aide of crank web 
conducts, oil to erankpln 




ticularly the ventilation, which is protected by patent appli- 
cations. There are six triangular curved ventilators which 
are designed to clean out the air beneath the hood. These 
projecting ventilators start with a line flush with the top of 
the hood and tilt upward and backward for a length of 6 in. 
The rear opening may be closed at will with a waterproof 
door controlled by a lever on the dash, making the hood en- 
tirely waterproof. Another individual feature on the bonnet 
is the use of vault lock latches. The handles of these are 
ivory and the latches are always under spring tension to pre- 
vent rattle. 

Other Special Features 

The instrument board is also patented, and is in the form 
of a single panel through which the recording hands of the 
different instruments extend and over which a single piece 
of plate glass is fitted. The windshield is a special design 
and is claimed to be entirely rainproof. The glasses lap over 
each other by 3 in. when they are entirely closed. At the 
back of the body there is a substantial luggage carrier made 
of bronze and brass,- hand-finished and nickel-plated. All the 
tools are made of high-grade steel, and nickel-plated socket 
wrenches are provided to fit every bolt in the entire engine 
and chassis. The tools are mounted in flush-line receptacles, 
and when the tool-box lid is opened a table is formed with all 
the tools in their places and ready for use; the box is de- 
signed so that it is automatically lighted. 



Illustrating body layout and seating 
arrangements of the new Bulck 
big six 
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Winter Warfare Difficult for 
Cars and Trucks 








- -s 





1 — Speeding to the rescue uf the survivors 
of the Tara, a liner sunk by a submarine 
off the north coast of Africa. One of the 
Duke of Westminster's armored oars fol- 
lowing the Duke while crossing the desert 
in this expedition 



2- -An Austrian truck stuck in the mutt on 
the Serbian frontier h(td to be extracted 
from its predicament by fifty soldiers 



'i — French staff officers' convoy held up by 
a snow blizzard on the heights of the 
Meuse during the Verdun fighting. Car 
after car broke down in holes made by 
shells but which were hidden by the level 
snow. The officers are trying to keep 
warm while the chauffeurs work on 
effecting temporary repairs to their cars 
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4 — German staff officers pushing their car. which 
has become mired in the muddy Serbian roads 
Owing to recent incessant rains, roads in this sec- 
tion are in a terrible condition and cars sometimes 
founder beyond redemption in the Htfltff 



."> — One of a convoy of French motor trucks having 
difficulty in the deep snow and mud on the heights 
of the Meuse. It is necessary to proceed cautiously 
in this neighborhood, as shell holes in the road are 
hidden by the snoir 



6 — A British army service corps motor truck which 
skidded off the road into a ditch just behind the 

firing line in northern France 

7 — A line of German army trucks held up in a 
hnrrieil race to the firing line in northern France 
by one of the number sinking deeply into the mud 
which characterizes the roads in this section, now 
badly broken by heavy traffic and wintry weather 
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Improved Church Fuel Feed 

Automatic Discharge Water Trap Incorporated in 
Pressure Line — Design Simplified in Many Details 



IT will be remembered that the Church fuel feed system, 
announced during the Fall of 1916, takes pressure direct 
from one of the combustion chambers of the engine and 
uses it to lift gasoline from a rear tank to a supplementary 
tank, whence the feed to the carbureter is by gravity. Since 
its first introduction the system has been improved in detail 
and now includes some very ingenious devices, of which the 
automatic discharge water trap is foremost. 

As part of the products of combustion is water, it is neces- 
sary to catch this before it can reach the main fuel tank. 
Therefore a trap is placed in the pressure line, the details 
of this being fully made clear in the sectional drawing. How- 
ever, a trap of this sort needs to be emptied when a sufficient 
amount of water has collected, and since the driver might 
neglect to perform this operation it is made automatic in the 
new Church system. The trap chamber contains a float which 
controls a needle valve at the bottom and, when a sufficient 
amount of water has collected, the float lifts the valve, allow- 
ing the water to escape. 

Here occurs another ingenious idea. The water collecting 



in cold weather is liable to freeze, and if it does so the float 
cannot act, and the whole trap may get filled with ice. To 
counteract this the trap is provided with clips that attach it 
to the exhaust pipe, where it is kept well above freezing tem- 
perature. The pressure release valve is combined with the 
trap assembly, and the warmth is beneficial to this also, as it 
prevents the accumulation of gummy oil as might happen with 
an over lubricated engine. In the section of the trap the 
water valve is seen at the bottom and the pressure release 
valve at the top of the chamber. 

The supplementary fuel tank which supplies the carbureter 
by gravity, is also shown in the cut. Fuel enters at the top 
and the supply is cut off when the float rises enough to close 
the valve in the cover. Immediately back of this valve there 
is a screen for removing impurities from the gasoline. To 
allow the gravity feed it is necessary that there be an open- 
ing at the top of the tank to admit atmospheric pressure, and 
through this opening a certain amount of gasoline vapor 
might escape, thus causing waste. To prevent this the top 
opening is connected to a copper pipe that is carried down 




Details of the Improved Church gasoline feed system, showing use of automatic discharge water trap, as well as layout of the system 
In connection with an engine, details of water trap, section through fuel tank and also through metering valve 
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to the air intake side of the carbureter; causing any escaping 
vapor driven off by the heat within the hood of the car to 
pass in with the entering air and so be consumed within the 
cylinders together with the rest of the explosive mixture. 

The pressure valve that is attached to the engine possesses 
a great simplicity. The body A is bored, out at the top so 
that there is left an upstanding piece C, like the cut off end 
of a tube. On top of this rests a nickel-steel disk B kept in 
place by the little cage that is shown surrounding it. With 
the explosion and the compression strokes the valve lifts a 
maximum distance of 0.005 in., allowing some gas to pass 



into the pressure line, the release valve on the side of the 
exhaust pipe being set to blow off at about 1% lb. per sq. in. 

The feed is, of course, not affected by throttle position. As 
long as the engine is running there is a more than adequate 
supply of pressure, and the gravity tank contains more than 
sufficient for starting up. It is essentially an exhaust pres- 
sure system with all the drawbacks removed. It is simpler 
than the air pressure system that calls for a pump on the 
engine, and it is claimed that it can be made smaller and 
lighter than an equally efficient system that depends- upon 
depression in the inlet pipe for power to lift the fuel. 



Conveyor Cuts Overland Export Expense 



THE Willys-Overland Co., Toledo, has installed a number 
of machines designed to facilitate export shipment and 
to increase production. Export shipments, formerly requir- 
ing a number of workers who carried the boxed automobiles 
from the shipping room to the waiting freight cars, are 
now performed by means of a large electric crane. 

The crane runs through an overhead groove conveyor, ap- 
proximately 500 yd. long and constructed in a circle. The 
operator sits in a small box-like compartment, somewhat 
similar to the cab of a locomotive, and is situated directly 
below the steel frame of the crane. After the automobile 
has been disassembled and packed in a large wooden box, 
steel chains on the crane mechanically grasp it and the 
engineer, by means of his motor, carries the box to the 
freight car outside of the building, deposits it and returns 
on the circular conveyor to the shipping room. The appli- 
since has effected an important saving of time and labor, 
besides insuring more careful handling with a consequent 
decrease of damage to the box and automobile. 

The company has also installed in its factory three Gisholt 
automatic machines, which eliminate considerable labor. The 
machines are watched by one worker, whose sole duty in- 
cludes the setting of raw flywheel castings and the removal 
of them after they are finished. Each machine performs 
twenty-six operations in 14 min. by means of a number of 



tools, which comprise knives, polishers, reamers and bores. 
When the flywheel is set for the automatic operations it 
weighs 100 lb. When it is removed the weight is 76 lb., 
24 lb. having been eliminated by the work performed on it. 

Another new machine, used for drilling holes in raw crank- 
case castings, drills eighty-one holes in 10 sec. This ma- 
chine covers 19 sq. ft. of floor space, with 7 sq. ft. of work- 
ing space. The worker places the raw casting on a roller 
wheel conveyor, wheels it to the first part of the huge 
machine, and turns the casting over automatically into the 
machine so that it is ready for the drilling. 

Cementing Tires Before Building 

T N cementing tires before building, in vulcanization work, 
three coats should be applied. The first coat should be 
thin because it is a priming coat, just as in painting a build- 
ing. The priming coat must get into the pores to form a foun- 
dation for the succeeding coats, and a thin application serves 
this purpose best. 

The first coat should be brushed in thoroughly and allowed 
thirty minutes to dry. The second coat should be 50 per cent 
heavier and given the same time to dry. The last coat is a 
light one and should dry from 3 to 5 hr., according to at- 
mospheric conditions. — Goodyear Tire News. 




Below the new electric crane at the plant of the Willys-Overland 
Co., Toledo, le Illustrated picking up a box containing an 
automobile packed for export shipment preparatory to moving 
it to the waiting freight car 

At the left the crane Is shown swinging the box containing the 
automobile Into the freight car for the first stage of its long . 
journey to a foreign land 
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Low Velocity in Ensign 
Carbureter 

Dimensions of Smallest Part of Intake 
Equal to Manifold Size — Same Instru- 
ment Claimed to Use Gasoline Distillate 
or Kerosene with Small Modification 

By A. W. Ensign 

Editor'* Note — It is not the policy of Thi Automobile to 
accept from manufacturers descriptions of their product that 
might be considered to be of an advertising nature. Mr. 
Ensign's letter, however, is so especially interesting, and the 
nature of his carbureter is unique so that our rule is waived 
for this instance. 

REFERRING to the very interesting article on carbu- 
reters appearing in The Automobile for Dec. 16, I 
wish to call attention to the fact that it is difficult 
to place the Ensign carbureter in any of the divisions used 
in those articles in classifying carbureters. 

In describing the method by which the different classifica- 
tions were arrived at these statements are used: "At the 
same time this main jet or primary device which supplies 
the engine at low speeds must play its part in wider throttle 
openings. The ways in which this compensation is made may 
be classified as follows: Side Valve, Metering Pin, Compen- 
sating Jet, Expanding and Miscellaneous Types." The writer 
then classes the Ensign with the air- valve type. 

The vortical action of the mixing chamber of the Ensign 
carbureter is depended upon to create the right proportion of 
fuel and air at all speeds and is only slightly modified for 
the extreme low idling speeds. This is accomplished by an 
unbalanced butterfly valve free to swing on a shaft passing 
horizontally through the axis of the air inlet horn. 

The butterfly is a flat circular plate fitting loosely in a fin- 
ished cylinder with enough of the top cut away parallel to 
the horizontal axis around which it swings to give the de- 
sired result The diameter of this air inlet horn is enlarged 
where the butterfly is suspended so that the velocity affecting 
this butterfly is one-half that in the intake manifold. The 
butterfly is so constructed that at engine speeds corresponding 
to car speeds of from 7 to 12 m.p.h. it lies horizontal, so that 
at all normal working speeds it cuts the air at one-half mani- 
fold velocity as a knife edge. In fact, remove it wholly from 
its position at the point where it is most effective and it does 
not change the vacuum in the mixing chamber more than 
that due to a water column V* in. high. This device for effect- 
ing the mixture at extreme low idling speeds plays no part in 
forming the mixture at any working speed. It can be, and is, 
left out on a large percentage of engines and is never used 
with distillate or kerosene where heat is required. No heat 
is ever used in connection with this carbureter for any grade 
of gasoline so far encountered. Therefore, this carbureter 
cannot be classed with the air valve type, because the air 
valves in all others so classified are a factor in proportioning 
the mixture at all speeds. 

No Jets Used 

There are no jets from the float bowl. Suction, produced 
at the center of the mixing chamber by centrifugal force and 
acting on the whirling air body, is communicated to a suction 
chamber within the float bowl through a stand pipe or suc- 
tion tube projecting above the fuel level hi. this suction cham- 




Ensipn kerosene carbureter 



ber. A fuel orifice in the wall of the suction chamber allows 
fuel under the suction therein to enter the chamber and thus 
overflow down through this stand pipe to the mixing chamber, 
where it is acted upon by the whirling mass of air. 

The fuel orifice is submerged, consisting of a hole about 
1/16 in. in diameter through a wall less than 1/16 in. thick. 
This allows instant acceleration and prevents clogging from 
fine particles floating in the fuel or material in solution being 
left in the opening on account of partial vaporization as in a 
nozzle. This orifice is adjusted by cutting off one side of the 
hole as by means of a shutter, leaving a relatively large free 
opening. 

Only Two Adjustments 

The suction on the orifice is also adjusted by the control of 
a small valve lifted by the partial vacuum in the suction 
chamber. This valve allows a slight leak of air into the suc- 
tion chamber immediately above idling speed. The amount of 
air thus admitted is infinitesimal and is proportional to the 
main air at all speeds. Both these adjustments are mounted 
on the same piece on top of the float bowl, thus there are only- 
two milled nuts close together for the whole range of adjust- 
ments. In the standard carbureter, the smallest opening in 
the air or mixture path through the carbureter is equal in 
urea to the engine manifold and therefore gives the same 
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SAFETY VALVE 



RUBBER CLOTH 
DIA PHRAGM 




Radiator outlet control arranged to maintain jacket 
temperature above 212 F. 

velocity. The only element depended upon for proportioning 
the mixture and reducing it to an atomized vaporized or 
fogged condition is the shape of the mixing chamber. 

The pressure drop in the center of the vortex mixing cham- 
ber is near enough proportional to the square of the rim 
velocity to give the correct mixture at all speeds, and this 
drop of pressure at average and high speeds, combined with 
the whirling action, breaks up the fuel to a degree of extreme 
fineness. This is better understood when attention is called 
to the fact that the body of air in the mixing chamber rotates 
at higher than 10,000 r.p.m. at full load with manifold 
velocity at 150 ft. per second. At starting and idling and 
slow speeds, the whirling air only performs the function of a 
centrifugal pump impeller pumping into the mixing chamber 
the correct amount of fuel which falls to the sump at the bot- 
tom where it is drawn by the vacuum above the throttle 
through the by pass tube along with some air; entering the 
manifold as a vapor, or as finely atomized spray in the case 
of distillate or kerosene. 

Easy Start from Cold 

This design of carbureter makes it possible to start a cold 
engine and to get nearly full power immediately because, 
when the throttle is opened, the violent action in the mixing 
chamber provides a fog from the fuel and air that is not de- 
pendent on heat or a vacuum. It idles slowly with a cool 
engine without a separate jet from the float bowl because 
the fuel does not have to be lifted through a mixing chamber 
at low velocity from a fuel jet to the throttle valve, but drops 
by gravity to the bottom and is therefrom lifted by the 
vacuum above the throttle. Hence, none of the choking de- 
ices are necessary and are not in the way of a free flow of 
air or mixture at high speed and power. 

To adapt this carbureter to the use of kerosene or other 
heavy distillates, a chamber for receiving a definite limited 
charge of gasoline is substituted for the float bowl cover. 
The gasoline, immediately on charging this chamber, begins 
to flow by gravity to the sump at the bottom, and the first 
four or five explosions of the engine are on gasoline. Then, 
until the chamber is exhausted, a mixture of 1 to 6 of gaso- 



line and kerosene results. In summer, one charge is enough; 
in winter, two or three may be necessary before the engine 
will be warm enough to operate on kerosene alone. 

The writer's experience in operating with kerosene has 
brought out some very definite points that are essential to 
success. Owing to the viscosity of kerosene when cold, it is 
not easily broken up without heated air; 185 deg. Fahr. has 
been found sufficient for all purposes, but this temperature 
must be sustained beyond the carbureter, hence intake mani- 
folds must be heated to at least that temperature. In short 
connections to cast-in manifolds water jackets may suffice; 
but for exposed, large intake manifolds exhaust gases must 
be used and means for controlling the temperature provided 
to suit weather conditions. If heated to more than 200 deg. 
Fahr., loss of power will occur. Most important of all, the 
cylinder wall temperature must be sustained above 185 deg. 
Fahr., preferably about 212 deg. Fahr. at sea level. 

The most effective method of doing this is to close the cir- 
culating system tight against pressure of 1 lb. per square 
inch, provide a by-pass from top of engine block to pump auc- 
tion, cutting out the radiator; control this by-pass by a valve 
operated by a diaphragm with one side exposed to the air and 
the other to the vapor pressure in the closed circulating 
system. 

In starting a cold engine, water circulates in the water 
jackets only, and when water begins to arrive at the top at 
the boiling point before bubbles of steam can form in the 
jacket space the pressure of water vapor will lift the valve 
and cause just enough water to pass to the radiator to hold 
it constant to within one degree of the desired temperature. 
If the water stands above the diaphragm a few inches in the 
radiator, and the valve is then closed by spring tension, regu- 
lation of the spring pressure will allow temperature control 
at some point lower than that due to the boiling point at 
the prevailing atmospheric pressure or can be set at boiling 
point or slightly above. A small quantity of a fluid of a lower 
boiling point added to the water would again give a new 
temperature. 

Water Used with Kerosene 

A water float bowl is provided on the carbureter for kero- 
sene to control pre-ignition. It is placed below the carbureter 
with a needle valve adjustment and is so arranged it cannot 
come into action in starting or idling but does come into 
action at about one-third load. With this carbureter properly 
installed, any fuel distilled from petroleum of 40 gravity or 
over can be used. To use gasoline it is only necessary to re- 
move the hot air connection and exhaust from the intake 
manifold and put gasoline in the tank, when generally no re- 
adjustment is required. 



A Detail of Design 




Rear of Haynes chassis showing unique method of brac- 
ing spare trre carrier. This gives a light yet rigid con- 
struction 
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Easy Ability Testing 

Simple Methods Show Car Condition or Permit Ready 
Comparison — Determining Grade Accurately By Eye 
— Required Tools Speedometer and Stop Watch Only 



By Charles E. Manierre 



UNTIL quite recently there appeared to be no inexpensive 
method by which the ability of the engine and condi- 
tion of the car could be tested with any exactness ex- 
cept by the manufacturer. The experienced driver could tell 
in a general way whether the car was up to its usual capacity 
or not, but the the most that he could say was that it was 
either running very well or that it needed attention. For- 
tunately it now requires little in the way of scientific knowl- 
edge or of scientific instruments to enable one to make a 
fairly accurate test of the ability of his car. 

Basis Is 10 m.p.h. Variation 

This article is written chiefly for the benefit of those who 
have at least a slight understanding of the meaning of a 
"rolling resistance curve," (which throughout this article 
will be deemed to include wind resistance,) and of a "torque 
curve" on high gear, although a careful reading of the article 
will no doubt furnish this information to an attentive reader. 

The tests proposed are based upon the suggestion of Mr. 
C. P. Grimes in the May, 1916, issue of the S. A. £. Bulletin, 
at page 286, in which the time necessary to increase the speed 
or decrease the speed of the car by 10 m.p.h. becomes the 
basis for a calculation of the resistance overcome by the car, 
or which the car could overcome at the mean speed, i.e., a 
speed 5 miles greater per hour than the original speed, if the 
car is accelerated or 5 miles less than the original speed if 



the car is slowed down. The assumption is that in each case 
there is either a steady decrease in speed or a steady increase 
in speed through the number of seconds which elapse, in which 
the car speed is reduced or increased by 10 m.p.h. The 
assumption is not quite exact. It is equivalent to assuming 
that the torque and rolling resistance curves between the 
speeds involved are straight lines. The error results in only 
a very slight diminution of the torque curve and a slight 
exaggeration of the rolling resistance curve. 

Table 1 is based on the fact that a car running one mile per 
hour passes over a distance of 1.466% ft. per second. At 10 
m.p.h. it passes over 14.66% ft. per second. 

At whatever speed the car may be running, if it increases 
or decreases in speed by 10 m.p.h. in any given number of 
seconds, the number of seconds so required divided into 
14.666% gives the rate of such change, in feet per second, per 
second. 

Mr. Grimes used a stop watch, and this would seem to be 
desirable, particularly where the car speed is increased and 
the observation takes but a few seconds. Interesting results 
can be obtained, however, by merely estimating the seconds 
by count. This of course would require some practice. For 
taking account of the grades of the roads on which experi- 
ment is made, an inexpensive, home-made instrument is here- 
inafter suggested, which would require practice o'so in pacing 
distances. The method does not involve any calculations, as 



TABLE I. 



Sees. 


Ft. per Sec. 


Resistance 


Grade 


1 


14.66 


916.5 


lbs. 


45.8% 


1*4 


9.78 


611 


lbs. 


30.5% 


2 


7.33 


45S 


lbs. 


22. 9 'S 


!* 


5.86 


366.6 


lbs. 


18.3% 




4.89 


306 


lbs. 


15.3% 


3% 


4.19 


268 


lbs. 


13.4% 


4 


3.67 


229 


lbs. 


11.45% 


4% 


3.26 


203.7 


T>s. 


10.2% 


5 


2 93 


183.3 


lbs. 


9.1'/, 


6% 


2.66 


166.3 


lbs. 


8.3% 


S 


2.44 


152.7 


lbs. 


7.6% 


6% 


2.26 


141.3 


lbs. 


7% 


7 


2.10 


131 


lbs. 


6. 5% 


7% 


1.96 


122 


lbs. 


6.1% 


8 


1.83 


114.5 


lbs. 


5.7% 


s% 

9 


1.73 


107. S 


His. 


5.4 % 


1.63 


102 


Ibi. 


5. 1 % 


9% 


1.54 


9i;.2 


111-!. 


4.8'^ 


10 


1.46 


91.5 


lbs. 


4.68'S 


10% 


1.40 


87.5 


lbs. 


4 38% 


11 


1.33 


S3 6 


lbs. 


4.18-7 


1114 


1.275 


79 7 


l's. 


3.W? 


12 


1.22 


76.3 


lbs. 


3.8°; 


1214 


1.173 


73 3 


lbs. 


3.66% 


13 


1.13 


70.5 


lbs 


3 7t' >r U 


1314 


1.090 


67.9 


lbs. 




14 


1.05 


65.5 


lbs. 


3.2«' ? ; 


1414 


1.011 


63.1 


lbs. 


3.15'r 


IS 


0.97 


61.1 


lbs. 


3 05'% 


15% 


0.946 


59.1 


lbs. 


2 ^5% 


1R 


.91 


57.25 


lbs. 


2^86% 


16% 


.88 


55.5 


lbs. 


2 78'? 


17 


.86 


54 


lbs. 


2 7<3 


17% 


.84 


52.5 


lbs. 


2.62'* 


18 


.82 


51 


lbs. 


2.54% 


18% 


.80 


49.6 


lbs. 


2.46% 


19 


.77 


48 2 


lbs. 


2 40% 


19% 


.75 


46.83 lbs. 


2.34% 


20 


.73 


45.7 


lbs. 


2 30% 


40 


.36 


22.8 


lbs. 


1.16% 



SUPPLEMENTAL TABLE 

Giving seconds and Intervals of one-fifth of a second between 
four seconds and twelve seconds. 



The first column of this table Indicates the number of seconds 
required to increase or reduce speed by ten m.p.h. Opposite this 
Is the rate of acceleration or retardation in ft. per sec, per sec, 
next the corresponding resistance in pounds per ton of 2000 lb., 
and finally the corresponding: grade per cent. 



Sees. 


Ft. per Sec. 


Resistance 


Grade 


4 


3.67 


229.4 lbs. 


11.45% 


4 2 


3.19 


218 


lbs. 


10.9% 


4 4 


3.33 


208 


lbs. 


10.4% 


4.6 


3.15 


197 


lbs. 


9.8% 


4.8 


3.05 


190 


lbs. 


9.5% 


5 


2.93 


183 


lbs. 


9.1% 


5.2 


2.83 


177 


lbs. 


8.8% 


6.4 


2.72 


170 


lbs. 


8 5% 


5.6 


2.62 


164 


lbs. 


8 2% 


5.8 


2.53 


158 


lbs. 


7.9% 


6 


2.44 


153 


lbs. 


7.6% 


6.2 


2.36 


148 


lbs. 


7.4% 


6.4 


2.29 


143 


lbs. 


7.1% 


6.6 


j 22 


139 


lbs. 


6.9% 


6.8 


2."l"5 


135 


lbs. 


6.7% 


7 


2.095 


131 


Ihs. 


6.5% 


7.2 


2.03 


127 


lbs. 


6.3% 


7.4 


1.98 


121 


lbs. 


6.2% 


7.6 


1.93 


121 


lbs. 


6 0% 


7.8 


1.88 


118 


I'm. 


5 9% 


8 


1.83 


115 


lbs. 


5.7% 


8.2 


1.79 


112 


lbs. 


6.6% 


8.4 


1.75 


109 


lbs. 


5.4% 


8.6 


1.71 


106 


lbs. 


5.3% 


8.8 


1.67 


104 


lbs. 


5.2% 


9 


1.63 


101.5 


lbs. 


5.0% 


9.2 


1.59 


99 


lbs. 


4.9% 


9.4 


1.56 


97.5 lbs. 


4.8% 


9.6 


1.53 


95 


lbs. 


4.7% 


9.8 


1.50 


93 


lbs. 


4.6% 


10 


1.4666 


91.5 lbs. 


4.55% 


10.2 


1.44 


90 


lbs. 


4.5% 


10.4 


1.41 


S8 


l>-s. 


4.4% 


10.6 


1.38 


86.6 lbs. 


4.3% 


10.8 


1.36 


85 


lbs. 


4.2% 


11 


1.333 


S3 


lbs. 


4.15% 


11.2 


1.31 


S2 


lbs. 


4.1% 


11.4 


1.29 


80.5 lbs. 


4% 


11.6 


1.26 


79.5 lbs. 


4% 


11.8 


1.24 


78 


lbs. 


3.9% 


12 


1.222 


76 


lbs. 


3.8% 
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the tables published herewith supply the information directly. 

The rolling resistance curve, so far as it is necessary to be 
understood for the present purpose, merely indicates the 
number of pounds resistance per ton weight of the car over- 
come by the forward motion of the car on a level, straight 
macadam road. The ton is taken at 2000 lb., and the weight 
of the car includes its full passenger capacity, together with 
water, gas, oil, tools, etc. If the car were pulled forward by 
a spring balance and its weight exactly one ton, including its 
passengers, the indicator of the balance would show this re- 
sistance overcome in pounds. This resistance increases 
rapidly with increasing speed. Plotting the resistance at the 
several speeds on a suitable diagram, showing miles per 
hour and pounds per ton weight of the car, results in the 
above mentioned rolling resistance curve, which is becoming 
common enough in automobile literature. 

Of course it is desirable to have this curve as low as pos- 
sible. The less the resistance the greater is the saving in 
gasoline, and the greater also is the ability of the car both 
in speed and in hill climbing. When this curve is known as 
to any particular car, an increase at once indicates some diffi- 
culty either with the engine or with other parts of the car. 

The torque curve shows so much of the power in pounds per 
ton of the engine at each speed as is delivered to the rear 
wheels. Part of this power is absorbed in the rolling resist- 
ance. The remainder is available for the climbing of hills, 
driving through gravel or mud and for any other purposes 
where extra power is called for, without diminution of speed. 
If the rqlling resistance curve of a particular car remains 
the same but the torque curve is lowered, it indicates prob- 
ably some difficulty in the engine, usually the effects of carbon 
in the cylinders. As it requires exactly 20 lb. of energy per 
ton to overcome each 1 per cent of grade, a glance at the 
diagram for a car shows at once for any given speed, the 
difference between the total pounds of torque and those ab- 
sorbed by rolling resistance, and this divided by twenty gives 
the exact grade the car can ascend at that speed. 

From what has been said, it is evident that there are two 
questions which may be asked respecting the motion and 
power of a car at any speed on a level, good road. The first 
is, how much resistance it is overcoming, and the second, 
how much more resistance can it overcome if necessary? The 
answer to the first question is the rolling resistance at the 
given speed, and that answer, together with the additional 
resistance, found in answer to the second question, indicate 
the torque power at the given speed. 

Start Test at 10 m.pJi. 

Assuming a level, good road, and a suitably loaded car, ue„ 
a car with its full complement of passengers, etc., the first of 
these two questions is answered by bringing the car up to a 
given speed, say 10 m.p.h., declutching and noting the num- 
ber of seconds required to coast to a standstill. The mean 
speed will have been, of course, 5 m.p.h. Referring to Table I 
and assuming that it has required 20 sec, we find that the 
mean resistance, i.e., the resistance at 5 m.p.h. is approxi- 
mately 46 lb. If the car is then brought up to a speed of 15 
m.p.h. and by declutching is allowed to drop to 5 miles, the 
average speed is 10 miles. If that has taken 18 sec, the table 
indicates a resistance of 51 lb. Thus, by starting each initial 
speed 5 miles greater for each successive test, we secure the 
resistance for a succession of mean speeds, each 5 miles less 
than the initial speed, having in each case noted the number 
of seconds which are required to reduce the speed by 10 
m.p.h. If desired, the results may be plotted on a diagram 
and the resistance curve drawn. For practical use, however, 
a memorandum of the seconds required at the several speeds 
would be all that would be needed for reference. Even the 
table would not have to be consulted in a later test of the 
condition of the car. All that would be needed would be a 
memorandum of the seconds noted in the first test. 



Somewhat similarly, the second part of the test consists in 
accelerating the car speed, first from 5 to 15 m.p.h., noting 
the number of seconds required and finding from the table the 
number of pounds of "resistance per ton overcome," as being 
the surplus energy at the mean speed of 10 m.p.h. Assuming 
for the sake of illustration that this was 5 sec, reference to 
the table would show that the surplus energy of the car at 
the speed of 10 m.p.h. was 183 lb. per ton weight of the car, 
and referring again to the result obtained by the previous 
test at a mean speed of 10 m.p.h., which we may assume to 
have been 18 sec, and the corresponding number of pounds 
51, the total energy of the car would consist of 183 + 51, <.«., 
234 lb. available at the rear wheels. Similarly, success- 
ive tests begun at 10, 15, 20, 25 and 30 m.p.h., accelerating 
to an additional 10 m.p.h. in each case, will give the surplus 
power of the engine at each mean speed, five miles greater 
than the initial speed. For each speed, adding the resistance 
found in the table and the . resistance already found to be 
overcome in the first series of tests, will give the total power 
of the engine for each speed and permit the plotting of the 
torque curve. 

Two Illustrations 

As in the case of the first series of tests, for subsequent 
tests of the car, only the number of seconds elapsing at each 
speed will be needed to show the condition of the car and 
engine. As an illustration, the two tests might result as 
follows : 

ROLLING RESISTANCE 



Seconds 

15 
IS 

HVfe 
11 
10 
8 

-y>. 



Seconds 



M.P.H. 

10 to 0 
15 to 5 
20 to 10 
25 to 15 
30 to 20 
35. to 25 
40 to 30 



Mean Speed 

5 
10 

15 
20 
25 
30 

35 



ADDITIONAL ABILITY 



5% 
6 

7% 



M.P.H. 

5 to 15 
10 to 20 
15 to 25 
20 to 30 
25 to 35 
30 to 40 



Mean Speed 

10 
15 
20 
25 
30 
35 



Resistance 
Lbs. 

61 

70 

80 

84 

92 
115 
125 



Additional 
Ability, Lbs. 

153 
160 
153 
142 
122 
102 



TOTAL ABILITY FOR TORQUE CURVE 





Rolling 


Additional 


Total 


M.P.H 


Resistance, Lbs. 


Ability, Lbs. 


Lbs. 


10 


70 


153 


223 


15 


80 


160 


240 


20 


84 


153 


237 


25 


92. 


142 


234 


30 


115 


122 


237 


35 


125 


102 


227 



Referring to the diagram herewith, reprinted from an arti- 
cle by Prof. W. G. Marshall in The Automobile of 24th April, 
1913, page 889, Fig. 3, the test here proposed for finding 
rolling resistance would show the seconds and corresponding 
resistance about as follows, for the theoretical curve, which 
on the diagram is numbered (4). 




Professor Marshall's original curve 
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Second! 

19 
18 

ft 
I0H 



Reduction In Speed 
M.P.H. 

10 to 6 
IB to 5 
20 to 10 
26 to 16 
30 to 20 
36 to 25 
40 to 30 



Mean Speed 
M.P.H. 

5 
10 
16 
2u 
26 
30 
36 



Resistance 
Lb*. 

48 

51 
56 
«1 
68 
74 
87 



On the same diagram are the rolling resistance curves of 
three cars, one of which is below even the theoretical curve, 
which, by the way, is empirical and therefore one which will 
admit of such a possibility. For this last mentioned curve, No. 
1, the sequence of observed seconds, as derived from the table, 
by looking first for the number of pounds of resistance at each 
speed, would be 20, 19%, 18%, 17%, 16%, 14% and 13%. 
The other two car curves show unusual resistance, and in 
the case of one of them it was stated that the brake band was 
found to be dragging. 'The observed sequence of seconds for 
these curves would be for No. 2, 15, 13%, 12, 11, 9%, 8%, 
7%, and for No. 3, 13%, 12%, 11, 10, 9, 8, 7. 

Having once tested a car through a series of speeds, both 
accelerating and retarding, one would have at hand the num- 
ber of seconds found at the several speeds, both for accelerat- 
ing and retarding the car and could then, at any time, when 
there happened to be a full complement of passengers, accel- 
erate or declutch and in a few moments be able to compare 
the present car condition with its former performances. 

It should be borne in mind that while these tests reveal 
present engine ability and condition of the car, they do not 
give any clue to workmanship nor the quality of material 
used in the car. Time alone will show this. It should also 
be remembered that while a new car might be subjected to 
the rolling resistance test through moderate speeds, it ought 
not to be subjected to the acceleration test until it has run 
for a thousand miles or more. After that it should show 
increasing power with additional use of the engine. 

Can Test on Grade 

It has been assumed that a level road is to be utilized for 
these tests, but it is, as to some of the tests at least, possible 
to utilize a road with a slight grade of 2 or 3 per cent. In 
such case the tests must be repeated in opposite directions 
in each case and the results to be taken are the mean values 
of the pounds of resistance and not the mean of the num- 
ber of elapsed seconds. If an attempt is made to utilize the 
mean of the seconds an error is introduced. As to the matter 
of speed watches, it may be said that they can be purchased 
for a minimum of $4. But a more satisfactory watch of 
Swiss make, including the regular hour and minute hands, 
can be had for $18.75. The seconds are divided into fifths 
and the subdivisions are outside the line of the even seconds 
and therefore much more easily read. It may be permitted to 
mention that F. William Barthman, corner of Broadway and 
Maiden Lane, New York, is one from whom such a watch 
could be purchased. 

It is worth while to practise with the aid of such a watch 
the counting of seconds, accompanied by some motion or 
pressure of the finger or foot. With practice, seconds may 
be counted with considerable accuracy, so that up to per- 
haps 15 sec. it might be even possible to note a fraction of 
half a second by such an estimate, the watch in that case 
being an excellent check on the accuracy of the count. An- 
other way of counting when the number of seconds to elapse 
is less than 10, is by counting as rapidly as possible, each 
unit of the count being a fifth of a second. This also is a 
matter which requires practice. Astronomers, aided by the 
ticking of a seconds pendulum, ordinarily expect to estimate 
to one-tenth of a second, but of course they start from the 
last even second as given by the tick of the clock. 

Needle Speedometer Best 

In utilizing the method above indicated, a speedometer 
with an indicator needle is superior to those which merely 



display a number, as a mere glance is sufficient to read them. 
In fact, the indicator needle is for all purposes safer, for the 
eye can take note of the angle of the needle quicker than it 
can read figures displayed in an opening. The lag of the in- 
strument and its error, particularly at low speed, will have 
to be estimated as well as possible. This can be determined 
by taking time over a measured course. 

Several repetitions of the same test will give a clue to the 
probable accuracy of the observer. If his results vary 
widely the value of his readings will be greatly diminished. 
If they are nearly alike they will have a higher value, but 
there will still remain the question of the personal equation,, 
which will have to be looked into as well as possible. One 
driver will always be a little short in his estimate and another 
a little over. But as to this it may be said that the error 
being peculiar to the person, it is likely to be repeated in 
successive experiments, so will not really interfere with the 
comparisons which the same driver may wish to make with 
later figures of his own obtaining. Of course, the personal 
equation would enter also into the starting and stopping of 
the watch as well as in the estimating of the time. 

Grade Sometimes Advantage 

If the per cent grade is known, there is sometimes an 
advantage in utilizing it in preference to a horizontal road. 
On a 3 per cent grade, making the tests down the grade, 
60 lb., due to the grade, is deducted from the actual rolling 
resistance and instead of, for example, 5% sec. showing a 
true resistance of 166.3 lb., the time on the grade will ap- 
proximate 8% sec, indicating about 107.8 lb., to which is 
afterward added the 60 lb. of grade resistance, to obtain the 
result with an accuracy within 2 lb. The chief advantage 
of this is that it spreads out the time of the observation and 
that an error of % sec. at 8% sec. is only 6 lb., whereas at 
5% sec. it amounts to 20 lb. 

There are, of course, very definite limits, outside of which 
use cannot be made of even a 3 per cent grade. For example, 
if the rolling resistance at 16 m.p.h. is in fact 50 lb., a car 
declutched on a 3 per cent grade would run on indefinitely, 
the acceleration due to grade being in excess of the rolling 
resistance of the car. 

The grade per cent can sometimes be found by running 
the car up the grade and afterward down the grade. If the 
coasting resistance at a given mean speed up the grade is 
found to be, for example, 150 lb., and down the grade 70 lb., 
the mean of these, or the true rolling resistance is 110 lb., 
and the difference between this and each of the readings ob- 
tained is 40 lb., which divided by 20 (20 lb. to each 1 per cent 
of grade) gives 2 per cent as the actual grade. 

The grade per cent being known, if the run is made up the 
grade and the 10 m.p.h. drop in speed on declutching takes 
9 sec., corresponding to 102 lb. resistance, 60 lb. is to be de- 
ducted for grade, assuming it to be 3 per cent. The rolling 
resistance is therefore only 42 lb. for the mean speed of the 
test. If on the other hand the same test is run down the 
grade and results in 9 sec, the corresponding resistance is 
102 lb., to which the grade resistance of 60 lb. is to be added 
and the actual rolling resistance is 162 lb. Briefly it may be 
said that the length of level road necessary for these tests, 
exclusive of the distance required to get up speed, is approxi- 
mately only 100 yd., whether the tests are at high speeds or 
at low speeds. 

For rolling resistances between the mean speeds of 10 and 
35 m.p.h., the resistance should vary between 50 and 125 lb- 
according to the speed, and the number of seconds required 
should be between 7 and 20, neither more nor less except on 
grade. For acceleration, the equivalent pounds of resistance 
overcome should vary between 75 and 200 lb., and the seconds 
required by the test would be between 4% and 13. It will be 
obviously advantageous to run these latter tests up a 
definitely known grade of 2 or 3 per cent, thus increasing 
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the number of seconds elapsing. If time is estimated without 
a watch, the results will probably be most correct where the 
time varies between 8 and 15 sec., but if made with a stop 
watch, the more accurate results will be where the time 
varies between 10 and 20 sec. A 3 per cent up grade will 
reduce a 20-sec. test to about 9 sec., while a 3 per cent down 
grade will bring a 6-sec. test up to 13 sec. 

The maximum speed which a car can maintain ascending 
a steep grade of which the per cent is known, gives an ac- 
curate gage of the accelerative power, and on the other hand, 
the maximum coasting speed on a long, slight grade gives 
an equally accurate gage of the rolling resistance at that 
speed. The method above indicated for ascertaining the grade 
per cent is, of course, applicable only to very slight grades. 
For steeper grades other means have to be employed. 

Formerly there were for sale several kinds of grade meas- 
ures intended to be attached to the car. They seem not to have 
been very popular and the only one now occasionally to be 
found is a glass tube, metal inclosed, containing a shot moved 
slowly in a liquid against a paper scale. The accelerometer 
will also indicate grade, if properly leveled, the car either 
being stopped or proceeding at an even rate of speed. Makers 
of surveying instruments also carry in stock several kinds of 
climometers for measuring the slope of masonry, etc. These 
could be temporarily applied to any horizontal part of a car 
standing on a slope. These instruments, however, have too 
great a range of grades and the part of the scale useful for 
automobiles is too minute for practical use, even with the 
verniers which are a part of some of them. The wheelbase 
of the car is also not sufficiently long to indicate very accu- 
rately the slope of the hill. 

Fortunately there is a ready way of obtaining the grade 
per cent with sufficient accuracy and with little trouble or 
expense. The height of the observer's eye, as he stands erect, 
given in feet and decimal fractions of a foot, furnishes the 
perpendicular. The number of paces up the hill required 
to reach the point where the level of the eye intersects the 
roadway supplies the only other information necessary. Sur- 
veyors adopt as standard a pace of 2% ft. This is distinctly 
shorter than the usual step, and thus requires some practice 
and attention. A New York City avenue block is 260 ft., in- 
cluding the cross street, Le., from the north curb of one street 
to the north curb of the next, and should be covered in exactly 
104 paces. Wherever the pacing is practised the distance 
.should be measured and the practice continued until the 
exact number of steps can be regularly taken. 

How to Gage Grade 

The mental estimate of the point where the eye level in- 
tersects the roadway will be found to be too far up the hill. 
■A hand level can be improvised as described below, or can 




be purchased. On the market there is a 6-in. level consist- 
ing of a sighting tube and the level bubble which is reflected 
down into the line of sight by a prism. This is manufactured 
by Keuffel & Esser, a New York corporation making sur- 
veying instruments and having branches in other cities, the 
price being $4.50. W. & L. E. Gurley of Troy, N. Y., make a 
similar but slightly larger level at $8. 

The home-made level consists of a foot length of rubber 
tubing with a short length of glass tubing inserted at each 
end of the rubber tubing, the whole being filled with water. 
For sighting the two glass ends are held perpendicular, the 
water level in each being, of course, the same, and the two 
ends being held 6 or 7 in. apart and in line with the eye and 
the road. As the water level always remains the same the 
whole instrument will have to be elevated or lowered in order 
to get the water surfaces in line with the eye. The point 
where the water surfaces intersect the ' road is then to be 
noted and the distance paced. 

Sighting Requires Practice 

For one accustomed to rifle shooting, the sighting is at 
first a little difficult, as the attempt to compel one water 
level to come into line with the other will, of course, end in 
failure, the fact that they are not in line with each other 
merely indicating that the whole instrument is either too 
high or too low. This instrument is accurate well within the 
needs of the observer. Any drug store can furnish the ma- 
terials. An ordinary 10-in. glass feeding tube can be had 
for 5 cents. This is nicked in the middle with a file and 
broken into two lengths. By heating the ends to a redness a 
smooth edge is produced. A rather more satisfactory instru- 
ment can be made with a larger size of tubing at 20 cent" 
a foot. The glass ends consist of a pair of tube connectors 
of large diameter, which are worth about 5 cents each. It is 
worth while to heat to redness one end of each of these con- 
nectors and expand it a little with any convenient metal tool 
so that a small cork can be used to hold the water when the 
instrument is not in use. So corked, the tubing with its 
supply of water can be carried in the pocket for days at a 
time without any risk of leakage. 

The grade per cent is the ratio of the perpendicular to the 
slope and is not the same as the grade measure used by sur- 
veyors which is a certain number of feet in 100, which deals 
with the ratio of the perpendicular to the horizontal. 

Table No. 2 has been calculated on a basis of a height of 
eye of 5 ft. 4 in., which equals 5.33 ft. The length of pace 
taken is 2.5 ft., and shows for each grade per cent the dis- 
tance in paces to the point on the grade where the eye level 
intersects the road. It is correct for one whose height is 
5 ft. 8% in. It is also approximately correct for an eye level 
1 in. greater or 1 in. less. On a 1 per cent grade the higher 
eye level would be 216 paces and the lower eye level 210 
paces, a difference too slight to be of any importance. Simi- 
larly, on a 10 per cent grade, the number of paces would be 
21.6, 21.5 and 21.2 respectively. This difference also would 
be immaterial. 

TABLE II. 



Grade. 

1% 

2% 

3% 

!<B 

•i% 

*% 

•% 

S% 

9% 
10% 
11% 
12% 
13% 



Paces. 


Grade 


218 


14% 


106.6 


16% 


71 


16% 


58 


17% 


12.6 


18% 


36.6 


19% 


30.6 


20% 


26.6 


21% 


24 


22% 


21.6 


23% 


18 


26% 


18 


30% 


16.6 


36% 



16 
14 
It 

12.6 

12 

I] 

10.6 
10 

9.6 

« 

8 

7 

6 



Apparatus for grade determination 



With respect to this table it should be noted that up to 
about 5 per cent grade a considerable error in pacing would 
hardly be appreciable, but on the other hand, the reading of 
the level would be uncertain by several paces, while for 10 
per cent and above the level reading would be quite exact 
(Continued on page 258) 
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A Test of Vacuum Brakes 

WITH reference to the criticism by H. M. Brayton on the 
vacuum brake, the editorial note which you published 
in connection with this letter completely covers the criticism. 
As a matter of interest, the accompanying table represents 
the results of a test made on the Indianapolis speedway in 
a 1917 twelve-cylinder Packard which had been run 2000 
miles. It will be noticed that the vacuum rises as high as 
25 in. when the car is traveling faster and the foot is taken 
off the accelerator pedal. From 10 to 14 in. in the manifold 
will give sufficient atmospheric pressure to do the necessary 
braking on the largest car on account of the leverage links 
employed in connection with the brake cylinder. — Prest-O- 
Lite Co., Inc., Indianapolis. 



M.P.H 

10 
15 
20 
25 
30 
35 
40 



Vacuum running 

14" 
15" 
15" 
15" 
15" 
15" 
10" 



Releasing accelerator 

18" 
19" 
22" 
22" 
23" 
25" 
25" 



Suggests Steam Cooling 

By W. W. Wells 
fpHERMOSTATIC control of engine temperatures is a de- 
cided improvement over no control, but the principal rea- 
son for keeping the temperature as low as 180 deg. Fahr., 
seems to be the fact that our cooling medium begins to evapo- 
rate when much higher temperatures are reached. The water- 
jacket of an internal combustion engine is a necessary evil, 
carrying off heat that we would prefer to convert into 
mechanical energy. We put up with it simply to preserve the 
machine. If water at atmospheric pressure boiled at a 
temperature of 300 deg. Fahr. instead of- 212 deg., we would 
probably be using considerably higher temperature than we 
do now. 

Steam Cooling for Economy 

The makers of air-cooled engines claim great economy due 
to the fact that their engines operate at a higher temperature, 
and I have been told that it is possible to obtain great fuel 
economy by using live steam in the jackets when testing an 
engine. Others tell us that raising the temperature of the 
jacket water does decrease the amount of heat lost to the 
jacket, but the increase of the amount of heat lost in the ex- 
haust leaves but little net gain. 

Charles E. Duryea points out, in The Automobile for 
Oct. 26 the desirability of maintaining high engine temper- 
ature in order to prevent condensation of our present heavy 
fuels, and recommends an air-cooled two-cycle engine as a 
solution of the problem. The constant compression of the 
two cycle should be a decided advantage, and air cooling 
would give high temperature, but not a uniform temperature. 
The variations of temperature are probably more rapid than 
in a water-cooled engine, and the range of temperature 
greater. 

I shall not attempt to guess what the best temperature is, 
but if we could maintain as close regulation as 225 deg. Fahr. 
as is now obtained by the use of the thermostat, there ought 
not to be any serious difficulty in the matter of lubrication; 
and, if the fuel and the air entering the carbureter were 
also maintained at a fairly high and constant temperature, 
the problem of carburetion would be very much simplified. 



It might be feasible to use a shutter, controlled by a ther- 
mostat, to limit the circulation of air around the cylinders 
of an air-cooled engine, but there is another way of obtaining 
almost any desired temperature, between 212 and 300 deg., 
and maintaining it within close limits regardless of variations 
in atmospheric conditions, load or speed. 

An Intermediate Tank 

A radiator might be built with an intermediate tank placed 
a little higher than the cylinder heads, and with the portion 
above this tank arranged to act as a condenser while the 
lower part acts as a water cooler. The intermediate tank 
could be divided into two or more sections and the outlet from 
the engine jacket connected to one of these sections. Then, 
with the radiator filled only to the height of this tank, the 
water circulates through only a portion of the cooler sec- 
tion, as long as no steam is formed. That is equivalent to 
using a very small radiator until the engine gets warmed up. 

When the water begins to boil, steam enters the inter- 
mediate tank and passes up into the condenser. This con- 
denser is arraged so that the steam passes through a con- 
siderable length of cooling surface, where it is condensed, and 
then into the other section of the tank, and this water of 
condensation is cooled while passing to the lower tank. The 
radiator could be made large enough to prevent loss of water 
in the hottest weather, and yet have all the advantages (and 
more) of the small radiator as pointed out by Mr. Duryea. 
The effective radiating surface increases or decreases exactly 
as needed to meet varying conditions. The jacket, temper- 
ature is always 212 deg. Fahr., after the engine is once 
warmed up. This is about 30 deg. warmer than is customary 
with thermostatic control. 

But if higher temperatures are desired, place a safety 
valve in the radiator vent, set for 5 lb. per sq. in. and the 
temperature goes up to 227 deg.; but it stays there only as 
long as steam is being generated as fast as it is being con- 
densed. A decrease in the load on the engine, or an increase 
in the effectiveness of the condensing surface, such as might 
result from a change in the direction of travel in relation to 
the wind, would cause a drop of pressure and temperature. 

To maintain a constant temperature of 227 deg., we would 
have to have a supply of air at 5 lb. pressure, to fill that por- 
tion of the condenser not filled with steam. 

It is not necessary, however, to maintain pressure in the 
radiator, since it is only in the jackets that we need this 
higher temperature. The centrifugal pump used for circu- 
lating the water could be replaced by a positive pump that 
would produce almost any pressure desired; and with a pres- 
sure regulating device in the outlet from the engine, we 
could maintain any desired pressure in the water jacket and 
yet have the radiator operating under atmospheric pressure. 
The pump should have capacity enough to supply more water 
than could be evaporated at full load, but less than would 
cool the engine without boiling at light loads. With this 
arrangement, the radiator could be all condenser instead of 
part condenser and part cooler. 

It does not appear difficult to maintain quite high pres- 
sures in this way. A pressure of 52 lb. would mean a temper- 
ature of 300 deg. Fahr., or 149 Cent, in the jacket, with cor- 
respondingly higher temperatures for the cylinder walls. 
The steam in passing from the engine to the radiator is ca- 
pable of doing quite a little work, and might be used to drive 
the fan, automatically increasing the speed of the fan as 
needed. 
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With steam-jacketed carbureter and intake manifold and a 
steam heater for the air entering the carbureter we would 
have a uniformity of conditions for the gas making apparatus 
that is impossible when depending on exhaust heat. The 
carbureter could be accurately adjusted to these conditions, 
and with the higher temperatures, as mentioned above, it 
might be possible to burn kerosene without the use of the 
exhaust heat. 

Investigate Higher Temperature Possibilities 

Some object to higher temperature on the ground that an 
engine will not run as smoothly at 200 deg. as it will at 175 
deg., but is this an inherent disadvantage or is it due to the 
fact that our engine designs are based on experience with 
water cooled engines? Would it not be possible to design an 
engine that would run as smoothly when the jacket water is 
boiling as when it is warm? Since hopper cooled stationary 
engines and air-cooled engines operate successfully, it would 
seem worth while to investigate the possibilities of higher 
temperatures. The subject may not interest builders of high 
priced passenger cars but it ought to be of interest to truck 
manufacturers. Perhaps the builders of stationary engines 
can tell us something of the relative advantage of a 212 dee. 
jacket and a cooler one. 

Faults in Carbureters 

By P. S. Tice 

IN The Automobile for Dec. 14, under the heading Lower 
Fuel Is Greatest Carbureter Problem, J. E. Schipper 
discusses the requirement of acceleration in a car from the 
carbureter viewpoint, and leaves the reader with the im- 
pression that a reasonable or high rate of car acceleration is 
only obtained with mixtures that are richer in fuel than that 
required or used in normal steady running. That this is not 
and cannot be the case is almost self-evident. However, no re- 
flection is made or is intended upon Mr. Schipper's handling 
of the case, since it is a fact that those well known carbu- 
reters which perform best under acceleration of the engine 
do, almost without exception, alter the ratio of fuel to air 
supplied when this demand is made upon them. 

But what is really accomplished by this apparent enrich- 
ment of the mixture is not an enrichment at all, but is 
simply the momentary supplying of excess fuel, so that the 
normal quality of the charge may not be impaired. As we 
are all very much aware, the average fuel supply system is 
not particularly strong as a fuel vaporizer. Any sudden 
demand for more mixture imposes a reduction in the relative 
rate of vaporization going forward at the instant pro- 
ceeding the demand. Thus, when the throttle is opened to 
accelerate the car, the heat content and capacity of the sys- 
tem is insufficient to handle the increased amount of fuel. 
This results in an impoverishment of the mixture, considering 
only its active portion consisting of vapor and air. The ex- 
pedient, naturally, is to supply more fuel under this condi- 
tion, so that the mixture may be kept normal, or more nearly 
so, in the matter of its vapor content. Obviously, this is at 
the expense of fuel, since only the more volatile portions can 
be used under the then condition of low vaporizing capacity 
in the system as a whole. 

It is a conclusion based on experimental evidence and ob- 
servation of the field that all acceleration wells and their 
equivalents are expedients adopted by the makers of carbu- 
reters embodying them to correct in some measure for the 
weakness of present-day carbureting methods. No one will 
argue that the modern carbureter is not a marvel- of perfec- 
tion in the way it handles the problem of proportioning of the 
mixture. Its perfections are the more apparent when one 
considers the almost absolute lack of support offered the car- 
bureter by the other components of the systems in use. 
It is the experience of the writer, and, it is believed, of 



some other workers in the field, that the simplest of all car- 
bureter designs will give perfect results on all points, and 
particularly in the matter of acceleration of the car, if pro- 
visions are made for the complete evaporation of the fuel 
somewhere in its travel between carbureter nozzle and the 
combustion chambers. With a full realization of fuel evapo- 
ration, it is unnecessary and wholly undesirable that the 
mixture proportions be disturbed by the action of a well or 
similar auxiliary at the time of acceleration. This is but 
one of the counts on which such a system scores over the 
conventional lay-out in the matter of economy and general 
desirability of performance. 

Favors Lower Tire Pressures 

By R. H. Upson 
Goodyear Tire and Rubier Co. 
T N Forum of The Automobile for Dec. 21, O. B. Parkinson, 
J- brought out the point that if the printed advice of the 
tire manufacturers as to the degree of inflation was rigidly 
adhered to, many tires would be pumped too hard. Some of 
the points brought out in Mr. Parkinson's recommendations, 
are at least questionable, but in the main proposition I wish 
to say his views are entirely in accord with at least one of 
the foremost tire manufacturers. 

The main trouble with the old inflation schedule was the 
fact that it was good for only one set of conditions and those 
conditions included the assumption of maximum load on the 
tire and practically no comfort for the passengers. P. W. 
Litchfield discussed this subject in detail at the summer meet- 
ing of the Society of Automobile Engineers in June, 1915, 
this article being reprinted in whole or in part, in most of 
the current issues of automobile magazines. In it he brings 
out the development of a loading and inflation schedule which 
will be practical and at the same time sufficiently flexible to 
meet the various conditions and requirements of the user. 

Suggests Inflation Scale 

The table referred to is the result of painstaking investi- 
gations with tires, both in the laboratory and on the road, 
and the figures were chosen with due regard to ease of riding 
as well as other items. The illustration shows celluloid 
scales by which can be figured graphically the proper inflation 
of any tire. The "inflation and load scale" gives the best 
average pressure for various degrees of loading on tires of 
different sizes. The "calculator" goes deeper into the prob- 
lem. By its use one can figure for any given car and external 
conditions, just what advantages may be obtained by varying 
the inflation pressure or the size of the tires, on the same 
car. The use of this latter device p re-supposes some definite 
recorded experience with tires on the road. The successful 
use of a reasonable inflation scale depends upon the ability 
of the American motoring public to appreciate its limitations 
and not abuse it. I believe that the time has come when 
such a scale can and should be universally adopted. 

Inertia and Stroke Ratio 

By Edward G. Ingram 

I HAVE read the interesting paper by A. F. Milbrath pub- 
lished in The Automobile for Jan. 11, but beg to differ 
from his views in one point. In speaking of reducing recipro- 
cating weight he says : "A email diameter of cylinder with a 
long stroke is favorable since the weight of a piston increases 
with some power of the diameter between the second and 
third, and the inertia forces of the piston vary likewise as 
long as the piston speed is constant." 

This is an entirely unsatisfactory way of comparing the 
inertia forces of long and short stroke engines because these 
forces should be compared at equal power output, and this 
will not be developed at equal piston speeds but at equal 
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r.p.m. ' That is, each cylinder of say a 300 cu. in. engine will 
be taking in and discharging the same amount of gas per 
minute at equal r.p.m. no matter what the stroke bore ratio, 
but not at equal piston speeds. 

Now if the bore of a long -stroke engine is increased and 
the stroke decreased, the displacement remaining the same, 
the pistons will of course be heavier, but the piston speed 
will be. lower. It is the case of a greater wjixht moving at 



a lower speed and one will tend to offset the effect of the 
other. 

It can be proved mathematically that the inertia forces of 
engines of the same displacement will be the same if the pis- 
ton weight is inversely proportional to the stroke, and I 
believe in practice that this will tend to be true. I agree en- 
tirely with Mr. Milbrath's statement that the long-stroke 
engine will be heavier than the short-stroke of equal volume. 



Simple Methods for Testing Car Ability 

(Continued from page 255) 



within less than one pace, but an error in pacing, even a 
single pace, would make a material difference. Of course one 
can construct his own table by taking any height of eye, as, 
for example, 5.1 ft. A slope of 510 ft. would be a 1 per cent 
grade; dividing by 2% to reduce it to paces equals 204. This 
again may be divided by 3, 4, 5, etc., the different per cent 
grades, resulting in the number of paces for each corre- 
sponding grade. 

The resistance in pounds per ton and the grade per cent 
bear fixed relations to the change of speed in feet per second, 
which may be stated as follows : 

A = acceleration of retardation in ft. per sec, per sec. 

R = resistance in lb. per ton of 2000 lb. 

G = grade per cent, considered not as a decimal but as a 
whole number. 

Then; 

A = 0.32 ft. (or nearly 4 in.) for each 1 per cent of grade. 
R = 20 lb. for each 1 per cent of grade. 



If G is given, multiplying it by 0.32 gives the corresponding 
A, and multiplying it by 20 gives the corresponding R. 

If A is given, it may be divided by 0.32 to obtain G or mul- 
tiplied by the constant 62.5 to obtain R. 

It R is given,' it may be divided by 20 to obtain G and by 
62.5 to obtain A. 

If it is desired to translate the results of the above-men- 
tioned experiments into horsepower, the formula is as fol- 
lows : 

T X m.p.h. X R 



H.P. = • 



3/o 



In this equation T equals the weight of the car with its full 
complement of passengers, gas, etc., in tons of 2000 lb., m.p.h. 
equals the speed in miles per hour. R equals the number of 
pounds of resistance per ton. The 375 is a constant derived 
from cancelling out 88 ft. per min. at 1 m.p.h. in the enum- 
erator as against 88 X 375 (equals 33,000) in the denom- 
inator. 



Establishments of Chile's Largest Accessory Dealer 




AHUMADA f C " 
SUCURSALN'i 

UKI'OSITO i SIiCIRSALn: 
BP MIL V»] PLAZA ITALIA 




The accompanying Illustrations rep- 
resent the three garages, supply and 
accessory stations of Ahumada & Co., 
Santiago, the largest dealer in acces- 
sories In Chile. These stations supply 
75 per cent, of the gasoline used In 
Santiago. There are 2000 cars In this 
city, 70 per cent, of which are U. S. A. 
automobiles of various makes 
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Conferring Individuality on an Old Car 

By Redesigning Body, Fenders, Hood, Radiator, Windshield 
and Top Old Models May Be Successfully Rejuvenated 

By D. R. Martin 



DISTINCTIVELY individual automobile designs are in 
greater demand every day. Not so very long ago a 
man was entirely satisfied with a car, the exact dupli- 
cate of which could be seen on every side of him. But of 
late, there is a' stronger desire for something entirely dif- 
ferent, a longing for a car that is different from any car in 
the world. This desire may be satisfied, in the case of some 
owners, by an individual color scheme on some standard make 
of car; but for others, the necessary differentiation can only 
be obtained a so-called special or custom body. The farther 
a custom design differs from the standard, the more com- 
ment and attention it will draw. Generally a custom body 
will require specially designed fenders, hood, radiator, wind- 
shield and top to insure a pleasing and harmonious scheme 
from the ground up and from the front to the rear bumper. 
But there are always certain limitations imposed by the 
chassis which will govern the design in general. However, 
the present day chassis will admit of innumerable custom 
designs and with a little forethought in the selection of the 
chassis one may satisfy practically any individual taste. The 
necessary expenditure for a custom design is relatively like 
anything else — the more and better one desires, the greater 
will be the cost. 

Three Distinct Advantages 

First — One may have just what he desires; a high or low, 
long or short, narrow or wide body; one, two, three, or four 



doors; seating for any number of passengers with standard 
or low seats; in fact, everything as he desires and to meet 
his individual requirements, and, incidentally, his pocketbook. 

Second — One may well take pride in such a creation, and 
why should he not? Everything is just as he wanted it. 
There never was a custom design that did not create interest 
and comment wherever it was driven and all this comment is 
bound to be favorable providing the design is entirely "pos- 
sible" and not an "unusable freak." Such general interest 
in one's car is a great incentive to keep it always looking 
and running at its best so that the result of close examination 
by the ever-present curious will be nothing but pride in 
ownership. 

Third — The writer wishes here to express a very great ad- 
vantage which has never been mentioned in connection with 
custom designs. The custom designed car is much less liable 
to be stolen because the possible thief realizes the compara- 
tive ease with which such distinctive designs may be appre- 
hended. The authorities as well as the motoring public soon 
learn to associate the rightful owner of such a car with the 
car itself. And as for petty thefts, such as tires and acces- 
sories, such a car is never without some attention from the 
curious, even though standing in a comparatively secluded 
parking space and this very fact tends to discourage such 
thefts. What should also be considered as an advantage is 
the fact that the driver of such a car must observe the rules 
of the highway and all traffic laws to a greater extent than 
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the driver of a standard car, because there are more eyes on 
him. 

A Custom Design 

The writer herewith presents a design of a four-passenger 
club roadster which has proven so entirely satisfactory after 
4 months' driving that nothing in the design would be altered 
if he were to build it again, and certainly the proof of a car is 
the driving of it The chassis used is a Stevens-Duryea six- 
cylinder of 130-in. wheelbase, with right-hand drive and con- 
trol. The hood and body lines flow back from the radiator 
without any reverse curves or swells, giving the much desired 
fast and racy lines. The body has but one door and the front 
seats are divided with a 7-in. aisle between them. There are 
no running boards of any kind, a small step under the door 
giving access to the car, and the body sides are carried well 
down below the frame line. The rear of the body is a full 
turtle-back with a complete under-sweep, the rear seat setting 
into the body lines and not running into them. The front 
seat backs form a double cowl and the body sides have a 
slight kick-in for the lower third and a tumble-home for the 
upper eighth. The instrument board sets flush with the back 
of the cowl and is metal covered and painted the same color as 
the body. The radiator is of special design, being high and 
narrow with well rounded corners. The fenders are also of 
special design with long leather splashers on the front. The 
windshield is set at a rake and secured to the cowl by means 
•f a special aluminum casting. The spare tire is carried on 
the right side of the body where same can be removed with- 
out danger from passing cars and the horn is carried on the 
left side of the body — and not under the hood — where it can 
be used to the best advantage. Six port-hole vents in each 
side of the hood allow for discharge of the air from the fan 
and an eye-brow vent on each side of the body with movable 
louvres inside give the required ventilation to the cowl com- 
partment. A graduated curved pan incloses the underside of 
the chassis from front to rear and from body side to body 
side, giving a very neat and finished appearance underneath. 
The entire body, including the body filler sides under the hood 
and the port-hole vents, is painted a deep cream; the wheels, 
fenders, radiator, hood, horn and windshield are a light olive 
green; the running gear a Brewster green; and the top and 
.upholstery black. 

For the benefit of the skeptical the writer wishes to re- 
mark upon the apparent innovations as follows — the absence 
of the running boards is not a disadvantage from the stand- 
point of keeping the body clean as during 4 months' driving 
there has not been a spot of mud thrown on the body by the 
car itself — of course mud from passing cars cannot be 




Two views of the Stevens-Duryea six fitted with distinctive 
four-passenger club roadster body designed by O. R. Martin 

avoided; and the undersweep of the turtle-back at the rear o1 
the body and the complete underneath pan are a decided ad- 
vantage as far as protecting the occupants of the rear seat 
from road dust is concerned, which is proven by the fact that 
even with the rear top curtain rolled up there is much less 
dust in the rear seat than with the old type of body design and 
the rear curtain fastened down. In addition to this the writer 
wishes to say that the long cowl with the windshield set well 
ahead gives excellent protection to the occupants of the front 
seats in inclement weather and in warm weather the eye-brow 
vents supply plenty of ventilation. The color scheme has 
proven a decided advantage over the darker colors because 
of the fact that a heavy coat of dust is scarcely perceptible 
even when observed from close up to the car. 

In conclusion the writer must say that he is more than 
pleased with the design and very evidently is not the only 
one judging from the many favorable comments passed. 



Smith Flyer Buck board Driven by Motor Wheel 




Smith Flyer two-passenger four-wheel buekboard driven by Smith motor wheel 



'/' UK Smith flyer, manufactured by the 
*■ A O. Smith Co., Milwaukee, Wit., U 
a light and sturdy motor vehicle mad* 
from a four-wheeled buekboard with o 
Smith motor wheel attaohed to the rear 
This machine, though its entire weight 
& 6 , ut .i 8B '** *• °oPoW« of running at 
20 to 25 m.p.h. and one can go from 80 
to 90 miles on 1 gal. of gasoline. 

The control consists of a email thumb 
lever attached to the steering wheel and 
clutch and foot brakes are the same at 
those on a regular automobile. The wire 
wheels are fitted with double tube 
clincher tires and are 20 in. in diameter. 
The wheelbase is 70 in. and the tread 
is 30. The motor wheel is lifted about 
<** mch off the ground by means of the 
clutch and is cranked by a handle on the 
drive wheel. By letting out the clutch 
the wheel is dropped to the around 
Price. $126. f.o.b/llilwaukee ° ro * na 

The body is fully equipped with tan 
upholstered seats, is made of natural 
wood with mudguards, and metal parts 
are nickel plated. In winter the wheels 
can be removed and sled runners at- 
inched, making it a motor sled 
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a recent issue of THE AUTOMOBILE the Ros- 
as a department devoted to answering the 
questions of readers and to publishing communica- 
tions of general interest, gave way to Information 
In the new form a higher efficiency is aimed at bv 
economy of space and a method of direct reply. 




QUERY — In converting a Ford into a speedster, advis- 
ability of using racing camshaft and where obtain- 
able. 2 — Timing with new shaft. 3 — Need for larger 
manifold if valve enlarged. 4 — Value of aluminum pistons 
and controlling connecting-rods. 6 — Possibility of removing 
Ford magneto without injuring lubrication. 6 — Method of 
lowering rear springs, using original springs. 

(10) Nocona, Tex. • Q. S. G 

— This can be obtained from E. R. Noonan. Paris, Til 
2 — Refer to 1. 
8 — It will not be necessary. 

4 — We would advise using aluminum pistons, but we would 
not advise drilling holes in the connecting-rods. 

6 — Only the magnets of the magneto should be removed. 

6 — Cut off the frame 4 in. from the rear end, and support 
the rear spring cross-member with angle irons. 

? T ? 

Query — Horsepower curve of Loziei light four type 84, 
1914 model, built on raceabout lines, weighing 3600 lb., 
geared 3 to 1 on direct. 2 — Would aluminum pistons of 
good alloy, such as Lynite, raise the effective revolution per 
minute to any appreciable extent? 3 — Would it be feasible 
to substitute for the roller in the rocker that rides between 
the cam and valve lifter a suitable piece of steel with the 
side of same that touches the cam finished almost flat? A 
quicker opening of the valve would result, but would it re- 
sult in very much power increase? 4 — The portion of the 
intake manifold outside block is 1% in. in diameter with the 
cored-in portion about 2 in. in diameter. Zenith 1% in. car- 
bureter installed. Would not an air valve, hand operated, 
in conjunction with a larger main jet, give the effect of a 
larger carbureter? 

mtChasy. N. Y. R. J. M. 



— The following figures will giv* the characteristics of th* 

curve: 

600 r.p.m. 26 hp 
1000 r.p.m. 42 hp 
1500 r.p.m. 52 hp 
1800 r.p.m. 66 hp 
I8O0 is the peak of the curve. 

2 — Probably not. 

3 — It is very doubtful if the gain would be appreciable. 

4 — Probably not. In any case it would be cumbersome 
A device much used in Europe consists of a % in. hole drilled 
in the intake manifold on the engine side of the throttle. 
From this a copper pipe is carried to a convenient place 
on the steering column and a cock with about % in. bore 
forms the end. This allows additional air to be admitted 
when running fast and generally cuts the gasoline consump- 
tion, but it has to be manipulated continually. 

? ? ? 

Query — Wiring diagram of electric and ignition system, 
also carbureter of Hudson Super Six. 

(19) Fillmore, Cal. E. C. K. 

— Wiring diagram of electric system and carbureter of 
Hudson Super Six illustrated below and on next page. 

? ? ? 

Query — Would the chassis of a model 34 Oakland stand 
the increase in power if a Rutenber model 26 motor with 
Brown-Lipe transmission were substituted for the motor 
and transmission now used? 2 — Brake horsepower of 
Rutenber 25, Northway 108 and Falls model J at 1600 and 
2000 r.p.m. 3— Length of spring centers of model 84 Oak- 
land front and rear and of Franklin runabout. 



PNEUMATIC 
CONTROL FASSACl 



(15) Syracuse. N. Y 



-AIP CHAMBI'.S 



- "INTAKE 




Nt FTED 
REGULATOP 



H. E. M. 
—It would be very unsafe to 
put so large a power plant in 
the Oakland 34 chassis. 

2 — Rutenber 41 and 44 hp., 
Northway 32 and 38 hp., Falls 
26 and 33 hp. 

3 — Front 36 in., rear 61 in. 
on the Oakland, and on the 
Franklin 36 in. both front and 
rear. 

? ? ? 

Query — Can 36 by 4% in. tires 
be fitted on 34 by 4 in. rims? 

(20) Emporium, Pa. 

J. H. 

— Yes, they are the standard 

oversize. 

? ? ? 

Query — Highest average tem- 
perature of cylinders of an auto- 
mobile such as the Franklin and 
racing cars. 

(21) Los Angeles, Cal. 

L. D. C. 
—About 200 deg. Fahr. 
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Query — How to remedy oil getting past piston rings into 
combustion chamber and fouling plugs forming carbon in 
1916 Studebaker. Could the pistons be taken out through 
the bottom of the crankcase without taking cylinder off? 

(16) New York City. J. B. J. 

— Possibly your piston rings are worn and require re- 
newal. It is possible that the splashers on the lower ends 
of the connecting rods are dipping too deeply in the oil. 
Take the matter up with the Studebaker service station. 

7 7 7 

Query — How foot brakes can be made to give better re- 
tardation on 1913 Pierce-Arrow weighing about 5000 lb. 
Have just relined them with Raybestos, but have the same 
trouble when stopping. 

(17) Radnor, Pa. R. A. C. 
— After relining readjustment is soon required since the 

fabric beds down somewhat. If relining is properly done 
the brakes should be in perfect condition after about 300 
miles driving. 

? ? T 

Query — Difference in the winding of the ignition coils on 
two, four, six, eight or twelve-cylinder engines? 2 — Dif- 
ference in the condenser in these coils? 3 — Diagram show- 
ing the internal winding of the 1916 Wagner generator? 

4 — The Dyneto motor-generator has six poles, three series 
field and three shunt How do they control each other? 

5 — What are the weights of the general run of racing cars? 

(14) Philadelphia, Pa. C. T. 

— No difference. Only one is used in any case. The dif- 
ference occurs in the number of times the primary circuit 
is made and broken during a revolution of the crankshaft. 

2 — No. The condenser is in the same situation as the coil. 

3 — The Wagner company makes several types of generator 
and will make practically any designs asked for. If you 
have any particular machine in mind please specify it. 

4 — The connections are such that the excitation of the 
series fields opposes that of the shunt fields as the speed of 
the generator increases. When the machine is operating as 
a motor the two work in harmony. 

5— From 2000 to 2500 lb. 

? ? ? 

Query — How to test cylinder oil to tell if it is good. 2 — 
Weight of the new four-cylinder Studebaker. 3 — Advantages 
of disk clutch over cone, and vice versa. Which is best, one 
with few disks or with many and why? 4 — Reason for 
motor pounding when hot. 5 — Could I admit water through 
V air valve attached to manifold to remove carbon? 

(18) Bouton, Iowa. C. M. 
— Testing cylinder oil except by using it is a very compli- 



cated laboratory process requiring considerable expensive 
equipment. In any case, the final test is the use of the oil 
in an engine. There is no easy test for an amateur. 

2 — Studebaker manufacturers state this to be 2770 lb. for 
the touring car. 

3 — This is a much debated subject on which no agreement 
has yet been reached. The cone is simpler, the disk is lighter 
and easier to reface. The number of disks when large gives 
the lowest pressure per square inch required, but few disks 
usually "free" more readily with less pedal movement. 

4 — Probably due to pre-ignition caused by carbon. 

5 — You cannot remove carbon already deposited by adding 
water. Better have the engine torn down and scraped. 

7 7 7 

Query — Method of adjusting Marvel carbureter on 1916 
Buick light six. After cleaning this has been troublesome at 
between 15 and 20 m.p.h. 2 — Advisability of retreading tires 
when fabric is cut. 

Mentor, Ohio. A. M. B. 

— The air valve in the Marvel carbureter should fit tightly 
against the wall of the chamber and must not touch the 
high speed jet when it is in this position. 

2 — No, not if the fabric is either cut or rotted. 

7 7 7 

Communication — Among the multitude of troubles that an 
automobile driver has to deal with, bearing trouble certainly 
can be given a prominent place. When, however, this bear- 
ing trouble cannot be remedied by adjustment, cleaning of 
the oil holes or use of better oil, it becomes a regular men- 
ace. Such a peculiar case showed the following symptoms: 
The bearing next to the flywheel would heat for a day or two 
and then would not heat for a few months. Then all of a 
sudden it would repeat its trick. It was found that the 
heating occurred as a rule after the engine had been working 
hard, as for instance, after climbing a steep hill. The course 
of this trouble was not located until one day the crankshaft 
broke. The break clearly showed by a series of rings that it 
had taken several months before the shaft finally gave out. 
This explained the heating of the bearing. After a sudden 
strain the shaft would be slightly bent and it would take 
several days before it would have worn down the bronze 
bearings sufficiently to obtain a large enough surface that 
would not heat. 

The accompanying illustration shows the place where the 
break occurred and also shows a cross section of the break. 
It is interesting to note that the final break did not occur 
in the center but in the right hand upper corner, this being 
due to the uneven strain caused by the explosions. 

(11) New York City. A Subscribes. 



Hudson wiring on Super-Si.r 






Break described above 



BREAK 
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Factory 



Ohio Forge Co., Cleveland, has pur- 
chased 4 acres of land which will be used 
for the location of a new plant to be 
erected at a cost of $100,000. 

Fisk Robber Co., Chicopee Falls, Mass., 
has started moving into its new mill, 
which is 600 ft. long, 105 ft. wide and has 
six floors. 

Star Rubber Co. at Akron, Ohio, has 
started production in its plant, and every 
effort is being made to place the factory 
upon a basis of complete production as 
rapidly as possible. 

Willys-Overland Co. will add 200 em- 
ployees within the next week to its 
branch in Elyria, Ohio, to increase the 



capacity of the plant to meet the heavy 
demands now being made on it. 

Apperson Brothers Automobile Co^ 
Kokomo, Ind., has completed the last of 
the new buildings and has succeeded in 
transferring all of the machinery from 
the old plant to the new. The new plant 
gives it an additional floor space of near- 
ly 500,000 sq. ft., and practically doubles 
the acreage of its buildings. Nearly 
$300,000 has been invested in new ma- 
chinery and the buildings themselves. 

Reo Motor Car Co. employees have ar- 
ranged a plan to reduce the cost of win- 
ter _ motoring in Lansing, Mich. They 
designate certain individual workers to 
use their cars for specified periods, and 
these drivers pick up all other employees 
on their way to the factory. Once a week 



operating expenses and repair bills are 
audited and the total pro-rated among the 
riders. The owner of the car has the 
use of it at all other times. 

Lasure Friction Clutch Pulley Co., 
Charles City, Iowa, manufacturing clutch 
units for gasoline engines, has moved 
its plant and general offices to Madison, 
Wis. The factory at 619 Williamson 
Street, Madison, has been equipped and is 
now producing fifty clutch pulleys daily. 

W. A. Walker Mfg. Co., Racine, Wis., 
recently moved into its new plant at 
North Michigan and Hamilton Streets 
and is now operating with increased 
forces. The payroll has been increased 
from 100 to 150. 

Gilson Mfg. Co., Port Washington, 



The Automobile Calendar 



ASSOCIATIONS 

Jan. 24-26 — Chicago, Second 
Annual Meeting National 
Assn. of Automobile Ac- 
cessory Jobbers. Con- 
gress Hotel. 

CONTESTS 
1917 

April — Los Angeles to Salt 
Lake City Road Race. 

May 19 — New York Metropoli- 
tan Race on Sheepshead 
Bay Speedway. 

May 30 — Indianapolis Speedway 
Race, Championship. 

June 9 — Chicago, 111., Speedway 
Race, Championship. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4 — Omaha, Neb., Speed- 
way Race, Championship. 

July 4 — Tacoma, Wash., Speed- 
way Race, Championship. 

July 14 — Des Moines, Iowa, 
Speedway Race, Cham- 
pionship. 

Aug. 4 — Kansas City Speedway 
Race. 

Sept. 3 — Cincinnati, Ohio, Speed- 
way Race, Championship. 

Sept. 15 — Providence, R. I., 
Speedway Race, Cham- 
pionship. 

Sept. 29 — New York, Speedway 
Race, Championship. 

Oct. 6 — Kansas City Speedway 
Race. 

Oct. 13 — Chicago, Speedway 
Race. 

Oct. 27 — New York Speedway 
Race. 

SHOWS 

Jan. 20-27 — Montreal, Que., 
Almy Bldg., Automobile 
Trade Assn. 

Jan. 20-27— Detroit. Mich., 16th 
Annual Show, Detroit Au- 
tomobile Dealers' Assn. 

Jan. 22-27 — Rochester, N. Y.. 
Show, Exposition Park, 
Rochester Auto Trades 
Assn. 

Jan. 22-27 — Manchester, N. H., 
Academy. 

Jan. 22-27 — Buffalo, N. Y.. 
Show, Broadway Auditor- 
ium, Buffalo Automobile 
Dealers' Assn. 

Jan. 22-27 — Scranton, Pa., Board 
of Trade Bldg., H. B. An- 
drews. Mgr. 

Jan. 23-27 — New Bedford, Mass., 
State Armory, Stephen W. 
Pierce, Mgr. 

Jan. 23-27 — Oklahoma City, 
Ok la., Show, Auditorium. 



Jan. 23-27 — Baltimore, Md., 
Show, Fifth Regiment Ar- 
mory. 

Jan. 24-27 — Lewlston, Pa., First 
Annual. 

Jan. 24-29 — Charleston, W. Va , 
Armory. 

Jan. 25-27— Asheville, N. C, 
Show, Asheville Automo- 
bile Trade Assn. 

Jan. 27-Feb. 3 — Richmond, Va., 
First Annual, Gray's Arm- 
ory. 

Jan. 27-Feb. 3 — Columbus, O., 
Show, Memorial Hall, Co- 
lumbus Dealers' Assn. 

Jan. 27-Feb. 3, 1917— Chicago, 
111., Show, Coliseum, Na- 
tional Automobile Cham- 
ber of Commerce. 

Jan. 27-Feb. 3 — Portland, Ore., 
Eighth Annual, Dealers' 
Motor Car Assn. of Ore- 
gon. 

Jan. 27-Feb. 5 — York, Pa., 
Show, York Automobile 
Dealers' Assn. 

Jan. 28-Feb. 3 — Wilmington, 
Del., Show, Hotel duPont. 

Jan. 29-30 — London, Ont., Victor 
Carty, Mgr. 

Feb. 3-10 — Minneapolis, Minn., 
Show, Minneapolis Auto- 
mobile Trade Assn. 

Feb. 5-9 — Boston, 8th National 
Good Roads Show, Me- 
chanics' Bldg. 

Feb. 6-10 — Indianapolis, E. . W. 
Steinhart Bldg., Indianap- 
olis Automobile Trade 
Assn. 

Feb. 5-10 — Bangor, Me., Bangor 
Automobile Assn., Audi- 
torium. 

Feb. 5-10 — Indianapolis, Ind., 
Indianapolis Automobile 
Trade Assn., Steinhart 
Bldg. 

Feb. 7-10 — Bay City, Mich.. 
Automobile and Accessor- 
ies, Armory, F. D. Shaver, 
Mgr. 

Feb. 7-11 — Kalamazoo. Mich., 
State Armory, Kalamazoo 
Automobile Dealers' Assn. 

Feb. 8-15— First Pan-American 
Aeronautic Expos ition, 
New York City; Aero Club 
of America, American So- 
ciety of Aeronautic Engi- 
neers, Pan - American 
Aeronautic Federations. 

Feb. 10-17 — Harrisburg, Pa., 
Harrlsburg A u t o m obile 
Dealers' Assn., J. Clyde 
Myton, Mgr. 

Feb. 10-17 — Hartford, Conn., 
Show. State Armory, First 
Infantry. 



Feb. 10-18 — San Francisco, Cal., 
Pacific Automobile Show, 
G. A. Wahlgreen, Mgr. 

Feb. 12-17 — Bay City, Mich., 
Show, Armory. 

Feb. 12-17 — Louisville, Ky., 
Show, First Regiment Ar- 
mory, Louisville Automo- 
bile Dealers' Assn. 

Feb. 12-17— Toledo, O., V. G. 
Klbby, 1017 Jefferson Ave. 

Feb. 12-19 — Indianapolis, Ind., 
Show, Steinhart Bldg., 
Indianapolis Automobile 
Trade Assn. 

Feb. 13-16 — Grand Forks, N. D., 
Auditorium, Automobile 
Dealers' Assn. 

Feb. 13-17 — Wliramsport, Pa., 
Armory, John Kelly, Mgr. 

Feb. 14-17— Peoria. 111., Colise- 
um, Automobile and Ac- 
cessory Dealers' Assn. 

Feb. 16-17 — Racine, Wis., Chas. 
A. Myers, Mgr. 

Feb. 17-24— Albany, N. Y., Sixth 
Annual, State Armory, 
Albany Automobile Deal- 
ers' Assn. 

Feb. 17-24 — Newark, N. J., 
Show, First Regiment Ar- 
mory. 

Feb. 18 - 25 — St. Louis. Mo., 
Show, Automobile Manu- 
facturers' and Dealers' 
Assn. 

Feb. 19-24 — Springfield, Ohio, 
Show, Memorial Hall, 
Springfield A u t o m obile 
Trade Assn. 

Feb. 19 — Plttsfleld, Mass., 
Show, Armory, J. J. Calla- 
han, Mgr. 

Feb. 19-24— Portland, Me., Ex- 
position Building. 

Feb. 19-24 — Grand Rapids, 
Mich., Show, Automobile 
Business Assn. of Grand 
Rapids. 

Feb. 19-24 — Duluth, Minn. 
Show, Duluth Auto Deal- 
ers' Assn., Armory. 

Feb. 19-24 — South Bethlehem, 
Pa., Show, Coliseum. 

Feb. 19-24— Bridgeport, Conn., 
Show, Armory, Coast Ar- 
tillery Corps. 

Feb. 19-24 — St. Louis, Overland 
Bldg., St. Louis, Auto 
Dealers' Assn. 

Feb. 19-24— Syracuse, N. Y., 
Show, State Armory, Syr- 
acuse Dealers' Assn. 

Feb. 19-24— Pittsfleld, Mass., J. 
J. Callahan, Mgr. 

Feb. 21-24— Flint, Mich.. Colise- 
um, Lake Side Park, E. 
W. Jeffers, Mgr. 



Feb. 24-March 8 — Brooklyn, 
Show, 23rd Regiment Ar- 
mory. 

Feb. 24-Mar. 8— Atlanta, Ga., 
Automobile Dealers' Assn., 
Auditorium. 

Feb. 26-March 3 — Omaha, Neb., 
Show, Auditorium, Omaha 
Automobile Show Assn. 

Feb. 26-Mar. 3— Utica, N. Y.. 
Utlca Automobile Dealers 
Assn., State Armory. 

Feb. 26-Mar. 3— Wllkes-Barre, 
Pa., Hugh B. Andrews, 
Mgr. 

Feb. 27 -March 4— Atlanta, Ga.. 
Show, Auditorium, At- 
lanta Auto Trades and 
Accessory Assn. 

March 1, 2, 3 — Urbana, 111., 
Show, Automobile Trade 
Assn. of Champaign Co., 
Armory of the University 
of 111. 

March 3-10 — Boston, Mass., 
Show, Mechanics' Bldg., 
Boston Automobile Deal- 
ers' Assn. 

Mar. 3-10 — Washington, D. C, 
Middle Atlantic Motor 
Assn., Inc., Union Bldg. 

Mar. 6-10 — Jamestown, N. Y., 
James town Automobile 
Dealers' Assn., Armory. 
C. A. Hanvey, Mgr. 

Mar. 6-9— Fargo, N. D., A. Han- 
son, Mgr. 

March 6-10— Ft. Dodge, Iowa, 
Northern Iowa Show, New 
Terminal Warehouse, G. 
W. Tremaln, Secretary. 

March 7-10— St. Joseph, Mo., 
Auditorium, St. Joseph 
Automobile Show Assn. 

March 13-16 — Fargo, N. D., 
Armory and Auditorium. 

March 14-17— Mason City, la.. 
Armory, Mason City Auto- 
mobile Dealers. 

March 14-17— Davenport, Iowa, 
Show, Coliseum Bldg., 
Trl-Clty Auto. Trade. 

Mar. 14-17— Trenton, N. J., J. L. 
Brock, Mgr. 

March 17-22 — New Haven, 
Conn., Show, Hotel Taft. 

Mar. 17-24— Pittsburgh, Pa.. Mo- 
tor Square Garden, J. J. 
Bell, Mgr. 

March 18-23— Cedar Rapids, la., 
Cedar Rapids Automobile 
Trades Assn. 

April — Calumet, Mich., Show, 
Coliseum, Frank Ketchell, 
Mgr. 

Apr. 4-7 — Stockton, Cal.. Second 
Annual San Joaquin Auto 
Trades Assn., Samuel S. 
Cohn, Mgr. 

Sept. 2-* — Spokane. Wash., In- 
terstate Fair. 
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Wis., is developing multiple-cylinder 
engines for use in tractors, trucks and 
pleasure cars, according to report on 
good authority. William Baumheckel, 
tractor engineer, joined the Gilson com- 
pany Jan. 1 and, it is stated, will devote 
his time to designing the new line of 
motors. 

Garford Motor Truck Co., Lima, Ohio, 
has leased a two-story building at 1708-10 
Main Street, Kansas City, and will estab- 
lish a branch factory. 

Peerless Tire & Rubber Co., Green Bay, 
Wis., has been organized with $50,000 
capital stock by F. E. Burrall, John P. 
Jessen and A. W. Brown. It is planned 
to establish a tire plant in Green Bay 
by absorbing a company now operating in 
Ohio. 

Progressive Metal & Refining Co., Mil- 
waukee, has broken ground for the first 
unit of a new plant to afford nearly 55,000 
sq. ft. of floor space. 

Elyria Iron & Steel Co., with factories 
at Cleveland, Ohio, and Elyria, Ohio, has 
completed a large addition to its Cleve- 
land tube mill, which increases its ca- 
pacity approximately 12,000,000 ft. per 
year. 

The American Forging Co., Birming- 
ham, will install apparatus for making 
automobile forgings. R. I. Ingalls is 
president. 

Standard Aluminum Co., Two Rivers, 
Wis., has completed work on a new smel- 
ter unit. 

Chalmers Motor staff at Detroit is 
forming an organization to meet daily at 
dinner in the enlarged convention hall of 
the company. Plans for this enlargement 
are already made, and the club will have 
a special table in the form of a horse- 
shoe, around which they will gather. The 
daily assemblage will include department 
heads and men prominent in the adminis- 
tration of the company. Prominent speak- 
ers will deliver addresses. 

Auto Safety Light Co„ Dayton, Ohio, 
has been formed to manufacture a safety 
control for automobile headlights. The 
men at the head of the company are G. F. 
Dadey, George Holland, G. T. Deal and 
J. M. Weigand. 

Cook Railway Signal Co., Denver, has 
reorganized and is now in Chicago under 
the name of the International Electric 
& Signal Co. 

Brown Motors Co., Moline, 111., will 
manufacture an annular-valve gasoline 
and commercial motor for pleasure and 
commercial vehicles. 

National Automatic Tool Co., Rich- 
mond, Ind., will build a second addition 
on its plant for storage and painting of 
castings. 

McFarland & Westmont Tractor Co., 
Sauk City, Wis., has leased a factory 
building and equipment, where it will 
manufacture a new steel tractor. 

Portland Body Works, Portland, Ind., 
will erect a three-story factory costing 
$15,000. 

Auto Safety Light Co., Dayton, Ohio, 
has been formed by G. F. Dadey and oth- 
ers for the manufacture of automobile 
specialties. 

C. A. S. Products Co., Columbus, Ohio, 
has secured a contract for 20,000 steering 
gears from the Harroun Motor Co., Cleve- 
land. 

Goodyear Tire & Rubber Co., Akron, 
has formed a Cosmopolitan Club for its 
alien employees to teach them American 
ideals and urge them to qualify for citi- 
zenship in the United States. 



Blackwell Welding Co., Dayton, will oc- 
cupy a new building in Toledo, which will 
be used for machine and store rooms. 

Miller Rubber Co., Akron, Ohio, has se 
cured a permit to erect a $20,000 factory. 

Bour-Davis Reflector, Volume One, 
Number One, has been issued as the 
house organ of the Bour-Davis Motor 
Car Co., Detroit 

Personals 

F. L. Good has become manager of the 
wholesale department of the Chicago Mo- 
tor Car Co., distributor of the Jordan line 
for territory in Illinois and Indiana. He 
was formerly general district manager of 
the Paige-Detroit Motor Car Co., Detroit 

Van N. Marker has again been placed 
in charge of the Chicago territory of the 
Adams-Bagnall Electric Co., Cleveland. 
His headquarters are Machinery Hall, 549 
West Washington Boulevard. 

H. H. Harwood has been appointed 
manager of the truck department of the 
Northwest Buick Co. He will have en- 
tire charge of the company's sales of the 
G. M. C. trucks, Bull tractors and Warner 
trailers. 

O. L. Weaver will be in charge of the 
exhibition of the Star Rubber Co., Akron, 
which is to be held in the Auditorium Ho- 
tel of that city during the Chicago na- 
tional automobile show. The company 
will make exhibits at the Minneapolis, 
Kansas City and other shows, at all of 
which there will be shown a complete 
line of the Star hand-made tires. 

Daniel Zeisloft, formerly with the Mar- 
athon Tire & Rubber Co., has joined the 
sales force of the Star Rubber Co., Akron. 

J. I. Case T. M. Co., Racine, Wis., has 
decided to appoint no successor to 0. R. 
Randall, manager of the Middle Western 
sales division, who resigned Jan. 1 to en- 
gage in the automobile and tractor busi- 
ness at Atlanta, Ga., and will distribute 
the sales work among the remaining di- 
vision managers. 

George P. Sweet of Detroit, son of E. 
F. Sweet, assistant secretary of com- 
merce, has been sent to Paris to arrange 
foreign business details for American 
automobile makers with the French gov- 
ernment 

G. P. Miller, secretary and treasurer 
of the Hokanson Automobile Co., Madi- 
son, Wis., has been appointed general 
agent of the Nash Motors Co., Kenosha, 
Wis., for the major part of the central 
section of the Mississippi valley. Mr. 
Miller will have charge of the distribu- 
tion of Jeffery cars and Jeffery Quad 
trucks throughout the territory. 

W. H. Masten, formerly sales manager 
with the Moline, 111., Plow Co., has re- 
signed to join the sales staff of the 
Oakland Motor Car Co., Pontiac, Mich. 

E. R. Hollender will manage the New 
York store of the Jennings Motor Sales 
Co., which has recently closed for the 
agency for the Hal. 

La Crosse Rubber Co., La Crosse, Wis., 
is increasing its force of traveling sales- 
men to include the entire United States 
territory. The latest appointment is that 
of Henry Olmstead, Escanaba, Mich., to 
whom has been assigned the Nebraska 
and Kansas territory. 

R. S. Hartzell has been appointed state 
representative for Ohio of the Goodyear 
Tire & Rubber Co., Akron. He has been 
manager of the Cleveland branch of the 
company for 4 years. F. N. Hammond 
succeeds Mr. Hartzell. Mr. Hammond 



was formerly manager of the Youngs- 
town branch. 

Richard Bacon has resigned from the 
sales department of the Hudson Motor 
Car Co., Detroit to form a corporation to 
handle Chalmers cars at Minneapolis. 

A. R. Griffin has been appointed pro- 
duction and general factory manager of 
the Kellogg Mfg. Co., Rochester, N. Y. 
He was for some years with the Stude 
baker Corp. and more recently with the 
Timken company, Detroit 

Ben Goldberg, formerly of the Brook- 
lyn Daily Eagle, has joined the advertis- 
ing division of the Chevrolet Motor Co 

Dealers 

Willys-Overland, Ltd., West Toronto. 
Canada, has established a third factory 
branch at Winnipeg to serve forty deal- 
ers in Manitoba. The Winnipeg branch 
will have a floor space of 32,000 sq. ft. 

H. W. Johns-Manville Co. has opened 
a new office in Des Moines with W. B. 
Roberts in charge. This makes the total 
number of branches fifty-five. 

Fisk Rubber Co., Chicopee Falls, Mass., 
has purchased a site at 210-212 South 
Pinckney Street Madison, Wis., for a pro- 
posed branch house in the capital city of 
Wisconsin to be 56 by 120 ft in size, two 
stories and basement 

New York Show changes made in agen 
cies are as follows in New York: 

The Pathfinder Co. of New York ha* 
been formed to handle the Pathfinder and 
offices and salesroom established at 1620- 
24 Broadway. J. P. Hilands is president 
and general manager of the company. 

Hal is to be handled by the Jennings 
Motor Sales Co., which has opened a 
salesroom at 1891 Broadway. It is in 
charge of E. R. Hollender. 

Auburn will be handled by F. W 
Wright, Inc. Offices and salesrooms have 
been located at 1793 Broadway. The com- 
pany includes F. W. Wright J- W. Gotb- 
ard and W. S. Maltby. 

Peerless will be handled in Brooklyn, 
N. Y., by the L. A. D. Motors Corp. The 
company will distribute in Kings and 
Queens counties. 

Packard Motor Car Co, Detroit Mich., 
has purchased property valued at $180,- 
000 in Newark, N. J., as a site for a build- 
ing to be used for the northern New Jer- 
sey headquarters. 

Hood Tire Co., Watertown, Mass., has 
opened a factory branch in Atlanta, Ga. 
I. W. Hill is district sales manager of the 
Southeastern territory and will make hi* 
headquarters in Atlanta. 

Ford Motor Co. of Milwaukee, has en- 
joyed an increase of 400 per cent in sales 
here since Aug. 1, when the new sales 
policy was inaugurated and the branch 
was discontinued. 

Polack Tire & Rubber Co. will give up 
its Philadelphia branch at 1906 Market 
Street and will turn the territory over to 
Maxwell Smollen, its present manager. 

Death & Watson, Lt«L, Toronto, has be- 
come the Rosedale Motors, Ltd., and with 
the reorganization of the firm the com- 
pany assumed the Ontario agency for the 
Jordan in addition to the Marmon. 

Kellogg Mfg. Co., Rochester, N. Y., 
which manufactures engine-driven tire 
pumps, has opened a branch at 719 Jef- 
ferson Avenue, Toledo, with E. E. Kirk 
as manager. 

Prest-O-Lite Co., Indianapolis, estab- 
lished sixteen new battery-service sta- 
tions in various sections of the United 
States during the week ending Jan. 13. 
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BOUND 
BROOK 

Trade Mark Reg. U. S. Pat. Of. 

Oil-less 
Bushings 




In the 
Water Pump 

It is a conceded point among all car 
manufacturers that a good Oil-less bushing, 
when properly placed, is the most efficient and su 
perior type of bushing that can be used. 

For there are certain bushings in every 
car that are difficult or impossible to keep 
properly lubricated. 

And any plain bushing that is not kept 
properly and continually lubricated, wears out 
fast. 



Headquarter! dur- 
ing Chicago Show, 
La Salle Hotel. 



For this reason 



you will find incor- 
porated in all quality built cars and trucks a 
number of Genuine Graphited Oil-less Bushings. 

Oil-less Bushings require no lubrication 
to give efficient service, for they contain within 
themselves sufficient lubrication to last their life- 
time. 

They are oiled for life when they leave 
the factory, and thereafter require no further 
attention. 



Particular attention is called to these' 
water pump bushings, for many have thought 
that running in water and anti-freeze solutions was 
not feasible with this type of bushing. 

Not only the AUTOCAR Company but 
a number of other well-known manufacturers 
as well have been using BOUND BROOK "Graphite 
and Bronze" Oil-less Bushings in their water-pumps 
for years with the greatest of success. 

Experience has proven that BOUND 
BROOK Oil-less Bushing conserve the life of 
the shaft and thereby greatly add to the efficiency 
and service life of the pump. 

Bound Brook Oil-less Bushings are 
made only "to order." 



In the center of the AUTOCAR Water- 
pump illustrated above are two BOUND 
RROOK Oil-less Bushings 

All genuine Graphited Oil-less Bushings have always been made at Bound Brook, U. S. A. 

BOUND BROOK OIL-LESS BEARING COMPANY 

Speoialists in the Manufacture of Oil-less Bearings for more than a Third of a Century 

BOUND BROOK NEW JERSEY 
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GUTS 



A poor word in print, maybe, but who knows a word which 
is more expressive of those parts of a motor car which are 
way inside, can't be seen and yet determine the machine's 
ability to give service — its endurance. 

Your motor car or motor truck must work. That's what 
you bought it for — work. 

How can it work and keep on working if its guts are 

poor? 

The guts of a machine are those parts 
which are subjected to wear. As long 
as these parts resist wear the machine 
keeps on working. 

Therefore — 

When you buy a machine — Truck, pleas- 
ure car or any other kind of machine, 
make sure of the quality of its guts — its 
wear-subjected, non-adjustable bear- 
ing parts. 

And— 

When you overhaul your present car to 
renew these wornout bearings and bush- 
ings make sure of the quality of the new 
ones you give them. The better the 
quality of these new bearings and bush- 
ings, the longer it will be before you will 
have to do the job all over again. 



Non-Gran Bushings cost more, but they 
keep your machines working. 

Practically all high grade quality-built 
cars are Non-Gran equipped when they 
leave the factory. 

Practically every Taxicab Company in 
North America and most of the owners of 
large truck fleets use Non-Gran exclusively 
when making new bushings at overhaul- 
ing time. They cannot be sold any other 
metal for this work. 

All leading garages and repair shops carry 
an assortment of Non-Gran cored bars 
from which to make their bushings for 
renewals. 

Non-Gran cored bars are for sale by lead- 
ing jobbers everywhere. 

American Bronze Company 



Berwyn 



Pennsylvania 
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^HEY are all manufactured for the use of the 
automobile owner himself — every one of them 
can be used by a novice with entire satisfaction. 

With them you can keep your car looking bright and running | 
right. They help reduce the "up-keep." 

Johnson's Automobile products are recognized everywhere as The 
Quality Brand. Every one of them is bound to give satisfaction. 

Insist upon your dealer supplying you with Johnson's Automobile 
products. They are handled by all jobbers and your dealei can 
easily secure them for you. 

For further information write 
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The fundamental 
advantage of 
Povasco Steering 
Wheels is their 
Bakelite or Con- 
densite construc- 
tion. 



Povasco 
De Luxe 



EVERY driver who has ever handled a 
wooden wheel, no matter how tine, can 
instantly appreciate the permanent, 
brilliant iimsh and the practical indestruc- 
tibility of this splendid wheel. For its con- 
struction alone is a sufficient selling feature, 
and there is a big market for the plain 
Povasco Wheel. 

But we go further — we make this wheel 
also with the cleverest tilting feature that 
has been shown. At will it can be tilted 
forward or back, either way permitting easy 
entrance to, and exit from, the driver's 
seat. The tilting feature multiplies the at- 
tractiveness of the Povasco proposition. 




Povukii 
.\fodel 1. 



A great proposition for distributors. You do not 
need much money to start, and if you want to 
MAKE money, and know the business, here s a 

great chance. Write or wire territory closing up 

quickly. 



In a third model, instead of the tilting 
feature we have the Warm Hand attachment, 
a push button turning the heat on or off at will. 
You don't see it — no fussy contraptions — 
simply electric wiring self-contained in the 
moulded wheel, ready to give you heat every 
time you want it, at the touch of a button. 

A fourth model contains both tilting and 
heating features. This is the De Luxe 
Model of the line, and was an instantaneous 
and continuous hit at the New York show. 
It is absolutely the last word in driving com- 
fort and convenience and will create a favor- 
able impression wherever shown and demon- 
strated. 

Model L. Povasco with polished 
aluminum spider ready for machin- 
ing. Finger grips — ribbed on out- 
side. Size 18 in. Price, $15. 

Model R. Povasco with Tilting 
attachment. Size 18 in. Price, $20. 

Model G. Povasco Warm Hand 
Wheel. Size 18 in. Price, $20. 

Model H. Povasco De Luxe. Com- 
bining Tilting and heating features. 
Size 18 in. Price, $25. 

Write for Beautiful Catalog. 

ExJiibiting at Chicago — 
Coliseum Basement, Space 18A 

Pou vails mi th Corporation 

Poughkeepsie New York 
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nnnrdrrx accented by the Factory for shipment, unlit February 28th, 1917, Roadster , $1890 ; Touring, $ 1890. Sporting Roadster, $2250; 
On orders accepiea oy me roc y, y Coupe, $2700; Sedan, $2750; Limousine, S3 260 

n» „,<f,r. accented bu the Factory for shipment, after February 28th. 1917 Roadster, $1980; Touring, $1980; Sporting Roadster, S22S0; 
On orders accepiea oy ine roc. jy , v Coupe, $2700; Sedan, $2840; limousine, $3350 

All prices f. o. b. Cleveland are subject to change without notice 

The Peerless Motor Car Company, Cleveland, Ohio 
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Announcing 
Type CC 

for 

Magneto Replacement 

This new system, the most valu- 
able contribution [to scientific 
ignition practice of the past year, 
in addition to its use as standard 
equipment on many of the most 
prominent 1917 cars, is also 
offered as a magneto replace- 
ment outfit. 



Special PEERLESS 8 ^tek--^ 
Race* bout — Speed IS ^"ai? 
miles per hou r — 
equipped with Type 
< < Ignition. 



The Atwater Kent Type 
CC Magneto Replacement 
outfit is intended especially 
for Maxwell, Overland and 
other cars provided with elec- 
tric starting and lighting. 

We also offer our K-3 Mag- 
neto Replacement system for 
use on cars not electrically 
equipped. 

Dealers, accessory salesmen, 
garage and repairmen should 
write at once for full detailed 
information. 
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Eighty per cent, of all 
makes of cars manu- 
factured during 1917 
will be equipped with 

battery ignition — because of its 
greater efficiency. Not one car 
manufacturer adopting this type 
has ever gone back to the 
magneto. 

Atwater Kent has pioneered this move- 
ment and Atwater Kent is today the 
standard by which all equipment of this 
type is measured. Atwater Kent is the 
only ignition for magneto replacement 
which is widely advertised and sold by 
jobbers, dealers, garage and repair men. 



Mr. Dealer: Are you the Atwater Kent 
authorized dealer in your territory? Are 
you in a position to furnish your cus- 
tomers with modern ignition in place of 
their magneto equipment ? If not, write 
us for complete dealers' proposition and 
data. 

Atwater Kent Mfg. Works 

Philadelphia. U. S. A. 



i 



Atwater Ktnt System 
for FORD Cars. 
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Why taw 

adopted i 




as Standard 

Equipment 




mlders 






The following makes of cai 
in uaing the Eclipia-Bandi 
Drive as regular equipment! 





Abbott- 
Detroit 
Allen 
All Steel 
Alter 
American 
Ames 
Anderson 
Apperson 

Auburn 

Austin 

Barley 

Btddle 

Blmel 

Bour-Davls 

Briscoe 

Ben Hur 

< anadlan- 

Regal 
Case 
ChHlmers 
Chandler 
Cievrolet 
Cole 

Columbia 

Common- 
wealth 

Crawford 

Crow 
Elkhart 

Cum minus 

Daniels 

Davis 

Demno 

Detrolter 

Dixie 

D orris 

Dort 

Drummond 
Duplex- 
Power 
Elcar 
Elgin Six 
Emerson 
Empire 
linger 
Erie 



Federal 

Fos tor la 

Garford 

Geneva 

Gerllnxer 

Glide 

Ghent 

O.M. Truck 

Gramm- 

Bernsteln 
Grant 
G ray-Dor t 
Great 

Eagle 
G. V. Trucl 
Hal 

Hal In day 
Harroun 
Hassler 
Haynes 
Heney 
Imperial 
Inter- 
national 
Interstate 
Jackson 
Jordan 
Kelly- 
Sprlngfleld 
King 
Kissel 
Kline 
Lenox 
Lesclna 
Lexington 
Liberty 
Lipper 

Stewart 
Little Giant 
Loiler Bros. 
Madison 
Marion- 

Handley 
McFarlan 
Meteor 
M. H. C. 
Mitchell 
Moline- 

Knlgbt 



Because the starting efficiency is much greater than with any 
other system. 

Because the meshing of the gears is absolutely automatic. At 
the time of starting, the Drive gear automatically screw* 
along the Drive shaft and meshes with the flywheel 
gear, and then cranks, 
i the demeshing after starti ng is absolutely automatic 
After the engine is started the flywheel gear turns fastei 
than the Drive gear and screws the latter back on the 
Drive shaft until it is out of mesh, 
s cast iron teeth without any chamfer not only make a 
great saving in cost, but are actually superior, being the 
simplest, most efficient and durable construction possible 
The teeth are cut in the flywheel which is a natural gear 
blank. Stripping of these teeth by accidental starting 
when the engine is running is impossible, because of the 
automatic demeshing action. 
Because back-fires are automatically protected by the shock 

absorbing spring Drive. 
Because there is no over-running clutch to stick or slip. 
Because there is no resistance or two-point switch to burn out. 
Because there are no shifting levers and pedals, with their compli- 
cations. 

Because it is simpler and has fewer parts than any other starting 
system. 

Because it eliminates chains, which stretch, break and get noisy. 
Because it minimizes gear noise in cranking by driving through a 
spring. 

Because it is absolutely silent when the engine is running, being 

absolutely disconnected. 
Because it permits of using a simple, small generator for constant 

running. 

Because it permits of cranking the engine with the most efficient 
of all starters — a separate electric starting motor — and 
also more evenly. 
Because it makes the two-unit type of starting and lighting 
system superior to any other and the most popular of all 
Because it requires the minimum of care and attention during the 
life of car. 

it is regularly supplied and used as standard equipment 
with the following starting and lighting systems, on 
over 125 different makes of motor cars; and also on s 
large number of marine and aeroplane motors. 
A-B-C 




All is- Chalmers 

Auto- Lite 
Del co 
Detroit 
Disco 
Dvneto 



Gray fit Davis 
JohnO- Heinze 
rCemco 
Leece- Neville 
North East 
North Western 
Remy 



Robbins Ac Myen 
Roth Bros. 
Splitdorf 
Wagner 
Ward-Leonard 
Westinghouse 



) AsMrtti MUNDCNMNM I CO., 



CHICAGO SHOW HEADQUARTERS, CONGRESS HOTEL 

ECUPSE MACHINE CO, ELM IRA, N. Y. 

NIW YORK, 67U art SrMtway; DETROIT, Dim auk lulMiag ; 



The following makes ol cars 


are using the Eclipie-Bendix 


Drive as regular equipment: 


MnllnePlow 


Roatner 


Monarch 


Rorkhlll 


Monitor 


Ross 


Monroe 


Russell 


Moon 


Saxon 


, Murray 


Scrlpps- 


Mutual 


Bootb 


Napoleon 


Service 


National 


S. 0. V. 


Nelson 


Singer 


LeMoon 


South Rend 


North way 


HIS 


Nu poo 


Stenrns 


Oakland 


States 


Ogren 


Standard 


Oldsmobile 


Stegeiuan 


Overland 


Stephens 


Owen 


Sterling 


Srhoeneck 


Stewart 


Paine 


Sun 


Part In 


Thomn- 


PHlmer 


Touralne 


Pnterson 


Trumbull 


Pathfinder 


Union 


Peerless 


U. S. i 


Pennsy 


Telle 


pintod 


Vulcan | 


Pilot 


Wealthy ' 


Premier 


Heights 


Princess 


Wentcott 


Pnllmnn 


White 


Regal 


Willys- 


Remington 


Knight 


Republic 


Winton 


Riddle 


Wolverine 
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Why Small Town Dealers Are Selling 

So Many Marmons 



LONG with a number of 
other theories the Marmon 
34 has shattered the belief 
that relatively very few ma- 
jor class cars can be sold outside the 
large cities. 

While no one expects that Smeth- 
port, Pa., (with its two weekly papers) 
will buy the 400 Marmons New York 
City took last year, it is somewhat sur- 
prising to learn that the Backus Novelty 
Company there sold a Marmon a month 
last season. But Smethport is no great 
exception. 




Witness, if you please, the record of 
Mr. Jack Shaw, who sold 10 Marmons 
in just 7 months in one small county 
in Oklahoma. 

Mr. Shaw and the Backus Novelty 
Company, could, as they say themselves, 
have sold about double the number they 
did if we could have furnished the cars. 

There are many like them among 
the Marmon dealers. Yet why, you 
will ask, should this car find a market 
where others of its class are seldom seen? 

On the following page we give 
you a few of the reasons. 
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WHY THIS CAR'S MARKET IS UNRESTRICTED 




?HE Marmon 34 weighs a half-ton 
less than any car of equal size and 
power. It consumes from 50 to 
75 percent less gasoline besides; it 
is easy on tires, and in spite of its 
lightness, it holds the road at high speeds and 
does not sway. 

Take the Marmon a thousand miles from a 
boulevard, and it behaves as if it were made for 
country roads alone. It rides with comfort and 
safety on the highway at 50 and 55 miles an 
hour. This is one of the great outstanding fea- 
tures that caused so much rejoicing among the 
lucky motorists who last summer toured in the 
Marmon 34 — East and West. 



Such attractions as these in a car with 74 
brake test horsepower and 1 36-inch wheel-base 
have broken down the city market wall, beyond 
which, in the minds of many dealers, a car of 
this size was not in great demand. 

The Marmon, remember, is salable anywhere 
and everywhere that there are people with the 
means to buy it. 

At the Chicago Automobile Show note how 
this scientific car attracts the public. 

But meanwhile, write for our proposition to 
dealers — regardless of the size of your com- 
munity. 



NORDYKE & MARMON COMPANY 

Established 18S1 

INDIANAPOLIS, INDIANA 
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Atwater-Kent 
Remy Magneto 
Westinghouse 

Vertical 
Eisemann 
Rhoades 
Connecticut 
Delco 



They All Run To 



BAKELITE 




The manufacturers of the most promi- 
nent electric systems for automobiles 
realize that the success of their appa- 
ratus depends upon one feature — 
dependability under all conditions. 
Their engineers know that the 
moulded insulation must be 
strong, heat-resisting, and indif- 
ferent to oil and water. It must 
be capable of moulding accu- 
rately and easily and have 
metal inserts in exact posi- 
tions, yet without high as- 
sembling costs. Therefore, 
they make the distributors 
of Bakelite. This won- 
derful material fulfills 
the specifications and 
besides comes fin- 
ished from the 
mould — j et black 
or reddish brown. 

GENERAL 
BAKELITE 
COMPANY 

2 RECTOR 
i STREET 

\ NEW I 
YORK 




V 



I 



3M* 





BAKELITE 

MOLDED INSULATION 



Heinzt Electric 
Westinghouse 
Horizontal 

W agner 
Remy Battery 
Gray and Davis 
Macnish 
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See Them 

Until you see the new 1917 Velie Bilt- 
wel you have not seen the ultimate 
achievement in the light six. 

With its snappy, graceful, streamline 
bodies-longer— roomier- upholstered 
in deep tufted, genuine leather and 
curled hair— with its long, 
easy riding, underslung 
springs— automatic ignition, 
push button starting-every- 
thing in and on— the new 
Biltwel line combines with 
its great power, the refined 
comfort and luxury that 
| { make such a strong appeal 
to the critical car buyers of 
today. 

Eight Different 
Body Styles 

The cars here illustrated give the 
Velie Dealer a car for every de- 
mand. Whether your customer 
represents a large family or wishes 

wili a find r ju n st the car wMted in the Biltwel line. 
With this line, and the VehVs low prices, the 
Velie Dealer has an unusual advantage in any 
market— city, town or country. 
This advantage is further strengthened by the 
Velie's big, national advertising campaign. 
Full pages in Saturday Evening Post, Collier's, 
Literary Digest and other periodicals, with lib- 
eral space in the farm papers and newspapers, 
are making Velie values familiar to every car 
buyer in America. 



i 




Four Passenger 
Roadster 




At The 

New York Show, the Velie Biltwel cars were 
easily the stars of the Light Six field. Dealers 
and motoring public alike were quick to recog- 
nize the superior style and dignified individ- 
uality, as well as the exceptional construction 
that underlies the surface. Velie values are 
established by many years of service in the 
hands of owners in all parts of the world. 





Such features as those of the Velie, 
are found only in a car built up to a 
long -maintained standard, and not 
down to a price. Built by an organi- 
zation of the Velie's exceptional facil- 
ities—with half a century of manufac- 
turing experience— and a mile of Velie factory. 

This is the most convincing assurance of Re- 
sponsibility — Service — Satisfaction. "The 
name insures the Quality." 

Better 
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Touring Sedan 

$1685 




I 



Model 27 
Seven Passenger Six 

$1600 



•Mi 



Chicago 

will have the same beautiful display of Velie 
values that was so much admired by the crowds 
at Grand Central Palace. It will have prom- 
inent space on the main floor of the Coliseum. 

Dealers and public are cordially invited to inspect these 



cars. Make a special point of seeing them— remember 
always that there i»iVi" 
at all Velie Sale* 



elie Show every day of the year 
where slock cars may be seen. 
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When you see these new cars you will 
understand why the Velie output for 
this year had to be tripled — why over 
700 dealers have been added to the 
Velie sales organization — why the 
Velie demand is spreading wherever 
good cars are sold. 

Month by month the demand steadily increases. 
In one day more than a million dollars' worth of 
Velie cars were contracted for at the factory. 




Show 

exhibits of the Velie are the same in 
every respect as the stock cars, except 
in the use of unusual colors. 

The lasting mirror finish— the genuine 
leather upholstery— the powerful, spe- 
cial Velie-Continental motor — are all 
there, in each car that leaves 
the factory. 

Timken axles front and rear, 
are one of the high-priced 
features of Velie Sixes for 

1917. It is only one evidence of 
the quality and superior specifi- 
cations found throughout the car. 
Recognized as the standard of ex- 
cellence. Money cannot buy better. 

These Features Indicate 
the Velie Extra Values 

Six-cylinder Velie-Continental 
motor — Timken axles front and 
rear— removable cylinder head-- 
helical gears in motor, no chains 
— enclosed multiple dry disc clutch 
— Hotchkiss drive— spiral gears in 
floating rear axle— Remy auto- 
matic ignition— push button starter— double 
bulb headlights — dashlight — all wires enclosed 
in metal conduits— reargasoline tank— vacuum 
feed simple rocking gear shift lever— long, 
flexible, underslung springs— expanding tire 
holder— light of weight— economical of fuel. 

If Velie Cars are not represented in your 
territory, write us. See us at the show. Or 
come to the factory. 

Velie Motors Corporation 
114 Velie Place 



Power 




Cabriolet or 



Coupe 



$1485 




Brougham 

$2200 
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100% Success 
In the Tire Business 



Every man in business hopes to develop 100% of 
his possible sales. 

For 100% is real success. 

Now, how can you reach this point — say, in the 
tire retailing business? 

Part of the 100% is made up by your personality, 
by your location, equipment, staff of employes and 
your activity. 

But the rest of the 100% depends on the kind of 
tires you sell. 

It's hard to determine just how this is divided, 
but we'll call it 50'50. Fifty per cent of your chance 
for complete success depends on you and 50% de' 
pends on the tires. 

You can trust yourself to deliver your half toward 
the 100%. But what about the other half? 

buyers to you and giving you 
the chance to sell each new 
buyer everything you handle. 

With a tire less capable and 
less popular you cannot attain 
100% of your possible sales. 

You might deliver your full 
quota toward this limit, but 
if the tires could not deliver 
their part you never would 
reach the point. 



Here is where we come in. 

Goodyear Tires deliver 
their full quota toward the 
1 00% success of the tire retailer. 

TheyarethewanCedtires — 
desired and purchased by more 
consumersthan anyotherkind. 

They are the tires of satis- 
faction — holding your cus' 
tomers after you get them. 

They are the business- 
getting tires — sending new 



And why be satisfied with less 
than 100% ? 



The Goodyear Tire & Rubber Company, Akron, Ohio 
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^Johnson 

vL/CARBURETOR 

The Carburetor 
for the Discrim- 
inating Motorist 

Johnson C ompany 

Makere* of Superfine Instrument. : 
of Cerburation 

DETROIT MICHIGAN 
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Sy a turn of a switch 



SINGLE SPARK. SYSTEM 



This new open circuit, single spark bat- 
tery system is distinguished by many newly 
patented features that can be found in no 
other battery ignition system. 

It is simple in construction and fool- 
proof. 

AH working parts are perfectly balanced. 
Inertia or mechanical lag has been practi- 
cally eliminated, thereby | insuring greater 
flexibility and responsiveness from the 
motor. 

A new and greatly advanced form of con- 
tact maker produces a very hot spark for 



: Duplex Switch 
combining two sys- 
tems and when dc- 
•ired two sou 
of current. 



starting and slow speeds and a constant 
and uniform spark for all running speeds. 

At all speeds the spark is extremely inten- 
sive, making it possible and advisable to 
use a leaner mixture than is customary 
with other ignition systems. 

The result is a considerable saving in fuel 
and an increase in power, for while a lean 
mixture is most difficult to ignite it is the 
most powerful when fired. 

This new form of contact maker, because 
of its construction automatically eliminates 



lag, both electrical or mechanical at all 
running speeds without the aid of a gov- 
ernor. 

The system also possesses' a new form of 
armoured condensor that is immune to 
"ageing" or ordinary deterioration and is 
water, moisture and heat proof. 

The coil is of great capacity although re- 
markably compact in size. 

The current consumption is almost negli- 
gible. A single set of dry cells will operate 
a four-cylinder motor for months. 




This system is a oart of the PHILBRIN 

"DUPLEX" but it is made separately for 
those desiring a single system of ignition. 



Run on either system you desire. There is always a 
second system in reserve— absolute assurance against 
ignition failure. 

Each system has its own individual advantages. Either 
system can be used continuously. Neither system will 
wear out before your car. 

Write for complete descriptive catalogue. 

JOBBERS— DEALERS 

Distributing arrangements are now being completed 
with the trade. Jobbers, Dealers and Service Stations 
write for particulars. 



f/ 
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PHI LIPS-BRINTO 
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either system c&n. I>e used 

HIGH FREQUENCY SYSTEM: 



This is a system that is especially de- 
signed to derive full maximum efficiency 
from the motor when the condition of the 
gasoline, or the motor itself, or the ad- 
justment of the carburetor is such as to 
render efficient ignition difficult 

Such conditions include: 

Starting or running a cold motor, 
Low grade gasoline, 

Poor adjustment of the carburetor (fre- 
quently due to changes in the tem- 



perature or altitude), 
Carbonized cylinders, 
Unusual up-hill grades. 

Instead of a single spark this system dis- 
tributes a "shower of sparks" of remark- 
able intensity to each cylinder in its firing 
order at the rate of a thousand sparks a 
second. 

Almost any mixture under almost any 
conditions will give way before this sys- 
tem, so rapid is the "follow-up" of sparks 
and so high their temperature. 



f'hilbrin "Duplex" systems arc built for 2-cylinder, 3- 
cylinder, 4-cylinder, 6-cylinder, 8-cylinder and 12-cylin- 
der motors. 

Thilbrin systems can easily be installed in place of 
your present ignition system. No motor changes nec- 
essary. 

Only one set of spark plugs necessary. Smaller in 
size than the average single ignition system. 



This system is a fart of the PHTLBRIN 

DUPLEX" bi t it is mad* separately for 
hose desiring a sinule system of ignition. 



For starting in cold weather, for taking 
stiff uphill grades on high, for cleaning 
and keeping clean the spark plugs, for 
utilizing poor grades of fuel, this sys- 
tem is most ,invalrable to the motorist 
who insists upon full maximum efficiency 
under every possible conditions met in 
motoring. 

This system, like the single-spark sys- 
tem, consumes almost negligible current 
and can be used continuously when de- 
sired. 



Six-cylinder 
contact maker 
and distributor 
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SCHAT 



High Radial 
Thrust Capacity 
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THE SCHATZ "Universal" Annular 
Ball Bearing will sustain thrust load* 
up to 50% of its rated radial capacity, 
in either direction without adjustments of 
any kind. This advantage over other ball 
bearings is due to the SCHATZ three- 
point contact. 

The three-point contact is secured by the 
substitution for the conventional raceway, 
of two separate race rings or cups. Def- 
initely located contact points on a. given 
angle in the double race rings secure a 
maximum thrust resistance. 

The SCHATZ Triple Contact not only 
increases the thrust load capacity of the 
SCHATZ bearing over other bearings, but 
together with the careful, accurate work- 
manship and maximum number of balls, 
permits of a greater radial capacity for 
the size of the balls and reduces likelihood 
of breakage. 

In materials, workmanship and design, 
manufacturers will find the SCHATZ 
bearing the best adapted for use in auto- 
mobiles. 

Write us for information, estimates on 
requirements and time. Our equipment 
permits exceptionally prompt deliveries. 



THE FEDERAL BEARINGS 
CO., Inc. 

Succeeding The Schstx Mfg. Co. in the manufac- 
ture of the Schatz Universal Annular Ball Bearing. 

POUGHKEEPSIE, N. Y. 
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The sign of 
a revolution 
in standard 
methods of 
power 
application 




NOW skidding and stalling, 
car-swaying and wheel- 
spinning, tire-scuffing and loss 
of power — dangerous and ex- 
pensive for owner and driver 
of car, truck or tractor; baffling 
problems for motor engineers 
— all are eliminated at one 
stroke by the simple, positive, 
invariably-efficient 



BAILEY 

Non-Skid—Non-Stall 

DIFFERENTIAL 



Diniti7firl bv. 



Goggle 



Do You Know 

of Skidding, Swaying, 
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For turning corners and to allow for road 
inequalities a differential is essential. 



With the ordinary differential as soon as 
you stop one wheel the other gets twice 
as much power as before. 



Why a Differential 
Is Necessary 

The rear axle of an automobile is 
divided in the middle and equipped with 
a differential to allow the rear wheels — 
which drive the car — to run at different. 
speeds. 

In turning corners the outside wheel 
must overrun the other. If there were 
no differential, one wheel would have 
to slide on each turn and tires would 
grind to pieces. 

But the conventional gear differential 
— the kind that has been in common use 
since the first automobile was invented — 
gets its action through a principle which is 
useful only part of the time and wasteful 
— or dangerous — at other times. 

It operates by throwing the power to the 
wheel which offers least road resistance. 

In other words, it gives the power to 
the wheel that can't use it. 

This allows the free play necessary for 
turning comers but it also is the cause 
of nearly all accidents by skidding, all 
spinning of wheels — with consequent loss 
of power and scuffing of tires. It causes 
side-sway of the car while running at high 
speed, and practically all stalled-in-the- 
mud dilemmas. 

Habit Has Made These 
Evils Seem Inevitable 

Yet the gear differential, because there 
was no better device, has been in use so 
long that the motor-using public has come 
to look upon spinning, skidding, stalling, 
etc., as necessary evils. 

In fact, the public has become so used 
to the gear differential that few, besides 
engineers and manufacturers, know the 
real reason for these dangerous and ex- 
pensive driving faults. 

You Can Prove the Ineffi- 
ciency of this Principle 

One simple experiment shows where 
the blame lies. 

Jack up the rear of your car and start 
the engine. You can stop either wheel 
with your hand and the other goes twice 
as fast as before. 

The wheel you took hold of offered 
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more resistance than the other and so 
lost its power. 

This shows what happens when, in 
driving, one wheel strikes a slippery 
spot — ice, snow, grass, sand, mud or wet 
pavement. Immediately that wheel offers 
less resistance than the other and so the 
gear differential automatically gives it all 
the power. Then it spins and pulls the 
rear of the car out of line. 

Why You Stick in the Mud 

Should you happen to drive one wheel 
into deep mud — and have not enough 
momentum to carry you through by 
sheer weight — the wheel in the mud gets 
all the power and you stick there. The 
spinning wheel churns the puddle and 
digs itself in deeper and deeper — like a 
buzz-saw going into a log. The wheel on 
good ground has no power and so can't 
pull you out. You are stuck. 

In difficult going the whole tendency 
of the gear differential is not only to pull 
you into the gutter but to keep you from 
getting out after you are there. 

And this is only the spectacular side of 
the shortcomings of the old-style dif- 
ferential. It's tendency to throw the 
power to the wheel which can't use it 
causes a constant waste of fuel. Experts 
estimate this waste at 15%, in average 
going — slightly less in summer and much 
more in winter. 

Great Waste of Tires 

The tire waste, charged properly to 
the common differential, is vastly more 
important. 

It has been shown that the Bailey 
gives car and truck owners at least 35 
per cent greater tire mileage. 

George D. Bailey Solved 
the Problem 

Engineers have known all along that the 
differential problem would be solved some 
day. And it was solved, properly and 
finally, three years ago, by George D. 
Bailey. 

Before a single Bailey Differential was 
sold to the public, the device was given 
a solid year of grueling tests. 

Then it was put on the market, quietly, 
two years ago. 
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the Real Cause 
Spinning, Stalling? 



The Bailey 
Eliminates 
Traction Troubles 

Now 12,000 Baileys, sold practically 
without advertising and without sales 
effort — sold purely and simply on the 
wonderful merits of the device — have 
been put into service and have proved 
the worth of the simple, revolutionary 
principle on which they are built. 

Since then changes and refinements 
have been made until today the improved 
Bailey Differential — brought to a state of 
positive perfection, tested and proved by 
months of the most strenuous tests — is 
announced to the motor car, motor truck 
and tractor industries — and to the public. 

The improved Bailey Differential has 
only one thing in common with the con- 
ventional gear type : It enables the outside 
wheel to go faster than the other when the 
car is turning a corner. 

In everything else itis anexact opposite. 

The result is that stalling, spinning, 
skidding, swaying, power-wasting and tire 
scuffing are practically unknown in a 
Bailey-driven motor car or truck. 

All the power goes automatically to 
the wheel that has traction and so has use 
for power. 

This Shows How 
It Works 

It's the same principle you use in 
walking. 

When one foot strikes a slippery spot, 
your weight — your power — instantly, and 
without thought, is transferred to the 
other foot. 

When one wheel strikes a slippery 
spot, the power, instantly and auto- 
matically is transferred by the Bailey 
Differential to the other wheel. 

When one wheel gets in a mud hole, 
the other wheel, on good ground, gets all 
the power — and you go right on out. 

When one wheel bounds from the 
ground it does not spin, so there is no 



scuffing of the tire, or straining of driving 
parts, when it hits the ground again. 

When you round a corner the inside 
wheel has all the power — another anti- 
skidding effect. 



The Bailey has no gears and does not 
depend on friction. It works on the sim- 
ple pawl-and-ratchet principle — as old 
as the science of mechanics, and as 
positive in its action as the thrust of 
a piston. 

For more than two years the Bailey 
has had the test of varied use. Twelve 
thousand Bailey-driven cars have given 
their owners an utterly new conception 
of driving safety, comfort, power and 
economy. 

Now, in its final, perfected form, the 
improved Bailey Differential is coming 
into its own. 

Users' Experience 
a Wonderful Revelation 

Wherever wheels can turn Bailey 
owners drive their cars. They seldom 
think of the going at all. High-crowned 
clay roads, slick with a pouring rain, 
hold no terrors for them. Without 
chains they go through mud-swamped 
roads, through heavy drifts of snow, where 
other cars, with chains, can not go. Their 
gas bills automatically decline. Their 
tires last much longer. They feel safe 
all the time. 

These are strong statements but we 
have the evidence. 

Now the improved Bailey Differen- 
tial is sold on a basis of money-back- 
without-question in 30 days. 

We run no risk on this guarantee. 
No motorist or truck owner would ever 
consider driving a car or truck with the 
ordinary differential once he has used 
the Bailey. 

Twelve thousand are in use now — 
sold practically without advertising or 
sales effort — by sheer weight of merit — 
by word of mouth from one enthusiastic 
user to another. 

(Continued en next pap) 




With the ordinary differential the wheel in 
the puddle gets all the power so the other 
can 7 pull you out. The Bailey reverses 
this— puts all the power into the wheel 
that can use it. 




When one foot has no traction the other, 
properly, gets all your weight and power. 
In the same way the Bailey throws the 
power to the wheel that is on good ground 
and can use it. 




This shows the simple, strong construction 
of the Bailey Differential. 
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The Bailey — surrounded by a Chinese wall of patents in all civilized countries — 
has proved itself in actual service — in thousands of instances \ in practically all parts 
of the world* 

Now the improved Bailey will be sold on the scale it deserves. 

Strong financial interests and engineers respected by the whole of motor- 
dom now are back of the device. 



The things it does are so revolutionary — its work is so important 
for every man who makes or sells, owns or drives a car, truck 
or tractor — that it is already getting national attention. 

A bare statement of its virtues — such as that on the preceding 
pages — makes people want it. A demonstration, in actual use, 
sells it to every interested and open-minded person. 

Big Replacement Business 
Sure to Come 

There is a tremendous replacement business waiting for this 
logical differential, and we have arranged to market the device 
on terms that are satisfactory to the consumer, and which offer 
handsome margins to the established channels of trade. 

Sales of the Bailey will be backed by a comprehensive and 
spectacular advertising campaign — a campaign in thorough 
keeping with the revolutionary character and importance of 
the device. 

And remember 12,000 have been sold already — with practically 
no advertising or sales effort. 

This is because it is not an article to be tacked on to a car 
for mere convenience, but which gets right down to the vitals 
of the machine and gives it life, stability and road efficiency 
which were not possible before and which cannot possibly be 
attained in any other way. 

Any man, familiar with motor cars, and knowing these 
facts, must know, also, that there is bound to be a tremendous — 
universal — demand for the Bailey, for changeover purposes. 

Do You Want a Share 
in This Business? 

And we are looking for a few men who arc anxious to go 
along with us on this business. We need distributors in several 



i mportan t sections. Already, as a result of our preliminary "blind" 
advertising in the trade papers, the news of the Bailey has leaked 
out und we have applicants for more territory than we have left. 

But we want the best distributor possible to secure in each 
center. We want distributors with capital and ability to handle 
a "big deal" — for the distribution of the Bailey is bound to be 
a tremendous thing. 

We ask such men to investigate our product, our plans and 
our standing, and to give us the opportunity to examine their 
qualifications. 

This Opportunity Will Not Be 
Open Long 

We suggest writing or wiring at once for details and terms, 
with the understanding that no contract can be made until 
after a personal interview. 

Dealers, jobbers, garagemen and repair men should order 
the Bailey direct from us immediately. 

We have ready, in stock, differentials for Fords, Overlands 
and Chevrolet 490's, constituting a very large part of the cars 
now in use. Differentials for other types of cars will be on the 
market soon. 

PRICES 

Improved Bailey Differential for Ford cars — equipped 
with ball thrust bearing $25.00 

Improved Bailey Differential for Chevrolet 490's — 
equipped with ball thrust bearing 25.00 

Improved Bailey Differential for Overland cars, models 
38, 45, 46, 49, 49V, 50, 51, 58R, 59C, 59R, 59T, 79B, 
79RC, 79T, 80C, 80R, 80T, 81T, 81R, 83T and 83R. . . . 30.00 

The Bailev is a money-maker. Those who get in now — on 
the ground fioor — will profit accordingly. Use the coupon. 
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$1000 



FOR SENSIBLE LETTERS 



Bailey Non-Stall Dnmnnui. Corporation, 

Dept. N-8 1124 Michigan Ave., Chicago. 

Please tend mc description of the Bailey Differential, also 
price* and terms on which it is sold. I am a (check which) . 



Car owner- 



Garage owner— 



Jobber- 



-, Repair Shop owner- 
Distributor 



Name . . . 
Address. 



We offer $1,000, in seven prizes, for 
the most sensible letters written about the 
Bailey Differential and received by us be- 
fore April 1. 

Pint prise will be $500; second prize 
$250; third, fourth, fifth, sixth and seventh 
prises, each $50. All prizes cash. 

Any man, woman or child may compete, 
except those who are connected in any 
way with the Bailey Non-Stall Differential 
Corporation, with the agency which pre- 
pares the Bailey advertising, or with the 
publications in which that advertising is 
placed. 

The letters must not contain mora than 
300 words. 

They must be written about the advan- 
tages of using an automobile, truck or 
tractor equipped with the Bailey Dif- 
ferential. Arguments for the letters may 
be derived from personal experience or 



from the statements in our booklets 
or advertisements. 

This is not a letter-writing contest in 
the usual sense of the term. Beauty or neat- 
ness of expression or writing will have 
nothing to do with the award. Decision 
will be made on a basis of sense and that 
alone. 

Our request to the judges is merely 
that they award the seven prises, in order, 
to the writers of the seven most sensible 
letters about the advantages of the Bailey 
Differential. The judges will interpret 
for themselves the meaning of the word 
"sensible." 

Members of the Contest Board of the 
A. A. A. will pas* upon the letters and 
award the prizes. 

BAILEY NON-STALL 
DIFFERENTIAL CORPORATION 

D*pC N-S 

1 124 Michigan Atom Chicago 
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I'll End Your 
Spring Breakage 

—Says No-Worry-Springs 

Same as I did those of Mr. Campbell. 
Here's his letter. It tells its own story: 
I left Ecorse, Mich., two weeks ago 
in my Studebaker touring car with 
my family for Florida. I have 
made this same trip regularly for 
three years and have always ex- 
perienced serious spring trouble. 
In fact, last year was forced to stop 
seven times en route to make 
spring replacements. Just before 
starting on the present trip 1 de- 
cided to try Tuthill "Titanic" 
Springs and equipped my car front 
and rear with them. I arrived in 
Tampa in two weeks from the 
time I left home and my springs 
are as sound as the day they were 
placed in the car. 
Tuthill Titanic Springs will end your 
spring worries for all time. They don't 
break, because break -proof at the 
point where 3 out of 4 springs break. 
Next time a spring breaks, get a 
Tuthill Titanic. Most dealers carry 
them. Any dealer can get them for 
you within 24 hours. 
Write lor new booklet— "Your 
car is no stronger— no safer — than its 
springs." Free on request. 



3 out of 4 spring breaks 
are at the center 



TUTHILL 

Lubricated 

TITANIC SPRINGS 
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guaranteed forever , 

against center 
breakage 



No Increase In Prices 



TUTHILL SPRING CO. 

760 Polk Street, Chicago, 111. 



See That Arch 



F| q|am(i- Better Springs 
1/COlCI »— Better Service 

More Tuthill Springs are sold for replacements 
than all other makes put together. Get your share 
of this big business. One of our thirty-two dis 
tributors is not far from vou 




No Center Bolt 
No Center Nib 
No Center Breakage 



At Chicago Show 

Space 33 
First Regiment Armory Balcony 
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Kissel's original idea 
that changed the mo- 
toring habits of a 
nation. 



KisselKars will be dis- 
played at all the im- 
portant automobile 
shows. 
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The Car for All Purposes in 
All Seasons and All Weather 

For every social function or business use 
the ALL-YEAR Car is supreme 365 days 
in the year. 

The ALL-YEAR Top is BUILT-IN, not on. It 

is completely removable. 

See the ALL-YEAR Cars at the Chicigo Show, 
Coliseum, that created big enthusiasm among New York's 
critical car buyers 

Inspect the HUNDRED POINT SIX— the car of a Hun- 
dred Quality Features. Prices f . o. b. factory. ALL-YEAR 
Models, $1635 to $2100. Open Cars, $1195 to $1750. 



KISSEL MOTOR CAR CO. 

HARTFORD, WIS., U. S. A. 



m 
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"The Car of the Hour" 

Breaks Another Record 

The Elgin Six has just established a new record of 67 # hours 
between Chicago and Miami, Florida. 

Thirteen hours of this time was driven in a heavy rainstorm that 
made the roads slippery and dangerous, and in some places so deep and 
heavy with mud that die average car could not negotiate diem at all. 

The route included the steep, rocky mountain grades of Kentucky 
and Tennessee, the heavy sands of Georgia and the slimy, treacherous, 
swamp roads of Florida. 

The Elgin Six has made perfect scores and won highest economy 
honors in some of the most gruelling endurance and economy runs of the 
past year. 

Many other remarkable Elgin performances have firmly established 
the Elgin Six as A Mechanical Masterpiece, and a champion for long 
sustained speed, endurance and economy. 

Special Elgin Features 

The Elgin Six is the only car in its price class having the fashionable center 
cowl of the high priced European models. Its beautiful yacht line design was estab- 
lished by a famous artist and gives the Elgin Six a style and distinction that sets it 
apart from the monotonous design of the average car. 

Elgin Engineers have perfected an improved rear spring suspension, found only 
in the New Elgin Six, which sets a new standard of motoring ease and comfort at high 
speeds, reducing shock and vibration to a point not surpassed in any car at any price. 

The special construction of the Elgin velvet-acting clutch enables the Elgin Six 
to be started on high gear, under ordinary conditions, eliminating to a large degree 
the necessity of gear shifting, thus removing the last barrier to the safe and easy 
handling or a motor car by women. 

5-Passenger Touring d>QO 
4-Passenger Roadster «p /OJ 

The completion of our big, modern, daylight Plant No. 2 has so increased 
our production that we are now entering new territory. Yours may be open. 

Better wire us today for application blank and full particulars of 
191 7's best money-making proposition for dealers. 

Elgin Motor Car Corporation, Chicago, U. S. A. 
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Otis Worm Drive Axles will be found to be of most 
advanced design, embodying many refinements, and 
both Axles and Wheels of high-grade workmanship 
and structural quality throughout. 

Exhibited on Second Floor, Rear of 
Coliseum Annex, Chicago. 

Please address all inquiries to Industrial Department 

OTIS ELEVATOR COMPANY 
Eleventh Ave. and Twenty-Sixth St., NEW YORK 
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AN ECONOMICAL CAR 



That is at the same time Comfortable, 
Good Looking, and Soundly Constructed 



THE EMERSON FOUR does not resemble 
a Roman Chariot. It is not bedecked with 
purple and gold. Neither is it a 90-horse- 
power "road-burner." It is not intended to 
rival the large, expensive automobiles. 

IT IS A SENSIBLE CAR for the sensible 
man, who desires to stay within his means 
and at the same time enjoy the pleasures of 
motoring. 

IT IS A SIMPLE, SAFE CAR, that your 
wife or daughter can drive easily and con- 
fidently. 

IT IS A COMFORTABLE CAR, with plenty 



of leg room, with efficient springs and suffi- 
cient length of wheelbase. It enables you to 
"tour" without tiring yourself and passen- 
gers, or alighting with stiff, cramped limbs 
at the end of the journey. 

IT IS A GOOD-LOOKING CAR. low- 
hung, stream-line, handsomely finished and 
equipped. 

IT POSSESSES THOSE DESIRABLE 
QUALITIES of graceful lines, exceptional 
roominess, ease of riding, and plenty of 
power with economy. 
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Tie Lowest-Priced 
5-Passenger 110-inchWheelbase 

Car in the World 




DEALERS 



The Emerson Four is going to be one of the largest and fastest 
sellers of the coming year. It fills a gap just where the demand 
is heaviest. We are making dealer contracts now, and we want 
you if you are a live, dependable dealer. There is no car that 
you can take on with more complete confidence of good, perma- 
nent profits- If you are interested, we should like to hear from 
you as soon as possible. 



THE EMERSON MOTORS 
COMPANY, Inc. 

KINGSTON, N. Y. 




At the Chicago Show 

The Emerson Four can 
be seen at the Coliseum, 
Basement Floor, Space 
No. 16. 



TRADE MARK 
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AITCHANDEE 



"TRADE-MARK REGISTERED" 





ron'tke 
Road j/Sr Fords 

THERE'S a surprise in store for you when you equip your Ford with 
H. & D. Shock Absorbers. The first bad road you strike you will 
look ahead, and when you see a bump you will brace yourself for the 
shock. You reach it — you pass it and all the shock you get is one of surprise 
because you hardly felt it. In a short time you relax — the old habit of anticipat- 
ing shocks is gone — your enjoyment of riding is doubled and you are not tired 
after a long drive. 



AITCHANDEE 

Shock Absorbers 



make Ford cars ride like the cars of longest 
wheel base and greatest weight. The reason is 
the cantilever principle, and the most important 
feature that the tension is different on the up- 
ward and downward thrust. 

If the tension were the same, as on ordinary 
shock absorbers, the greater the resistance to 
the downward thrust, the greater would be the 
rebound. 

The Aitchandee practically holds the body still 
while the wheels and axles follow the contour 
of the road. Comfort is the main reason for 
equipping your car with these shock absorbers, 
but there are many secondary reasons, for ex- 



ample: They make steering much easier on 
rough roads. They save wear and tear on 
engine and transmission. 

They save tires by preventing side sway and 
pounding. Vibration, which loosens up bolts 
and screws, is eliminated, consequently rattles 
do not develop. 

Easy to put on— no holes to bore. Do not mar 
the appearance of the car, for they are 
scarcely visible. 

Guaranteed for the life of the car. $10.00 per 
set of four. Your dealer will put them on while 
you wait. 



^uptlf/ou- Write Us for Booklet 

and we will see that you get your set promptly. Don't accept any 
but the Aitchandee. 100,000 sets ironing the roads for Fords today. 

H. & D. Company, Inc., Goodland, Ind. 

DP A1 FRQ. The Aitchandee Shock Absorber U right in itructure, 
UCrtLCrvO. already tremendously popular, adyertised nationally. It 
will rapidly build a profitable addition to your present business. Write us 
for proposition at once. 
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BALL! rf BEARINGS 



T ISN'T ALONE the fact that the U S Ball 
Bearing factory is new and modern in every 
respect that has so much to do with the superior 
quality of U S Ball Bearings but also the fact that, 
being newly equipped, all the latest and most 
advanced manufacturing practices and equipment are 
in vogue. 

The ball bearing art has advanced greatly in the 
past few years and by planning and building to take 
advantage of all the more recent developments the 
U S Pall Bearing Mfg. Co. has been able to take 
advantage of every possible means and method of 
producing only bearings of the very highest quality. 

For it must be remembered that design and mate- 
rials are fairly well established and the question of 
quality in a ball bearing — provided, of course, that the 
initial determination is to manufacture only a quality 
product — is largely one of care and precision in the 
manufacture of the product. 

This means first and fundamentally a physical 
equipment capable of turning out bearings manufac- 
tured within limits of a ten thousandth of an inch and 
then an inspection and checking system that will 
assure positive adherence to these limits. 

Such an equipment is that of the U S Ball Bearing 
Mfg. Co. Every known device and method looking 
to the realization of the highest ideal of bearing pro- 
duction will be found in this new and modern plant — 



BALJLr^ BEARINGS 



so that we are able to say truthfully that every one of 
the bearings turned out of this 10,000-a-day factory is 
a quality bearing in all that the name implies. 

*J While the physical plant is new, attention is called 
to the fact that the manufacturing organization itself 
is composed of experts in the bearing manufacturing 
art. In other words, the man equipment is a unit of 
workmen who afe old in the business — men who for 
years have done little else than make quality bearings. 
In fact, many of our workmen have been with us for 
the seven odd years we have been developing the 
present U S Ball Bearing organization. 

<J The illustrations on these two pages show various 
departments of this new factory — and together with 
the view of the entire factory on the last page give 
some idea of the size and immensity of the plant. 
And practically every bit of this vast amount of 
equipment is brand new — and designed along the lines 
of the most recent development in the art itself. 

Given then, first, a determination to produce only 
the finest ball bearings possible of manufacture — a 
factory new and modern in every respect as to its 
physical equipment — a manufacturing organization 
composed of experts who have worked and co-oper- 
ated each with the other over a long period of time — 
a manufacturing plan which insists upon the use of 
only the highest grade of materials and a most thor- 
ough checking and inspection both of materials and 
manufacturing operations — and it is easy to under- 
stand why every U S Ball Bearing is a quality bearing. 





ir 






VERY visitor at the Chicago show is cordially invited 
to inspect the U S Ball Bearing factory shown here- 
with — this modern plant with a capacity of 10,000 quality 
bearings a day. Chicago show headquarters are in the 
Congress Hotel (Auditorium Annex). 



U. S. Ball Bearing Mfg. Co. 

(CONRAD PATENT LICENSEE) 

PALMER ST. AND KOLMAR AVENUE 
CHICAGO ILLINOIS 

19 
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Leather Parts that 



Deli 



iver 



tke Goods! 



Fan Belts and 
Cone Clutch 
Facings. 
Solid and 
Laminated "V" 
Belts, "Flaf 
Fan Belting. 




Generator 
Coupling 
Leathers, 
Universal 
Joint Boots, 
Knuckle Boots, 
Washers, 
Discs, etc. 



BOVE you see in action a famous Iztefouife Fan Belt— one of the many dependable 
l leather automobile parts, (such as Cone Clutch Facings. Solid "V" and Flat Fan Belts. 
Generator Coupling Leathers. Univeral Joint Boots, Knuckle Boots. Leather Washers, etc., 
etc.) made by this company. 



Practically 75% of all such leather 
parts used in the manufacture of auto- 
mobiles today are of our manufacture. 



The Ixkt&uye Fan Belt shown above is 
guaranteed to withstand water, heat 
and oil. and to give the best of service. 



"pv _ _ 1 _ I Parts that have met for years the rigid tests of car makers are 
JL/CcHCr O ! satisfy your customers. Write for our profit-making proposition. 



sure to 



Write todag for samples and prices of ZOejouyti belts and other dependable leather parts. 

HIDE, LEATHER & BELTING CO. 

227-B SOUTH MERIDIAN STREET. INDIANAPOLIS. IND. 
Detroit Office: 406 Kerr Building. W. C. DuComb, Jr., Special Representative 



lATnj'pTC Ask us about LEATHERTEX— the new facing for cone clutches that is more resilient than aii-leather, more 
VV iA.1 1 lj durable than all-leather, more available than all-leather and cheaper than all-leather. 
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The Largeness and Smallness 
of Auto-Lite Service 



51 Each workman in our shops, each man in our 
offices, each clerk, each stenographer, each office 
boy, is thoroughly imbued with the Auto-Lite ideal 
— Service. 

f Service is the most important word in our organ- 
ization. It's the thing we hammer home the hardest. 

•J And we have the service spirit from president to 
janitor. 

*] Yet our department for rendering service is a 
small affair — manned by only a few workmen — 
occupying little space — never over busy. 

■J Such conditions in a business as huge as ours 
testify, more eloquently than anything else can, to 
the excellence of our product 



The Electric Auto-Lite Co. 



Head Of fin and Factory 
Toledo - - - - Ohio 



Detroit Sale* Office 
ISO 7 Kresfe Bldg. 




Home of the Electric Auto-Lite Company 

These buildings, of the most modern construction, contain approximately 422,000 square feet of Boor space. They are equip 
with the most approved modern machinery and are turning out 1400 complete starting and lighting systems every day. 



■■■■■■ I 
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WILL the year just starting put upon our industries still greater demands 
for production?, 
Will It drive them to still greater output at any or all costs? 

Or put an end to the times of plenty in an unprecedented avalanche of compe- 
tition upon the markets of the world and force our factories to the employment 
of every known economic resource? 

Be It the one or the other — output or economy — the answer In either case Is 

the same — 

Gurney Ball Bearings. 

Gurnev Ball Bearings for increased output 
Gurney Ball Bearings for greater economy 

And this Is true throughout the industrial world — whether applied to the fac- 
tories themselves, or to their products. 

Wherever friction Is to be overcome, Gurney Ball Bearings offer the most 
efficient solution to the problem of its overcoming. 

GURNEY BALL BEARING COMPANY, Jamestown, N. Y. 

Chicago, III. c °" rad Patent Llconseo New York City 
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A new "best seller" 
with no "backfire" 

Once sold— stays sold. Delivers magnifi- 
cent goods that never disappoint your 
customer. From price to pick-up, from 
magneto to mileage, a car of able, in- 
trinsic worth-the new 



ARD 



Equipped "Eight" 




The Magneto 



Profits and prestige for the dealer. This car out- 
demonstrates, out-performs, out-classes any "Eight" 
now in the field. 

If you do not know the new Standard selling 
plan — if your present car gets a "backfire" from 
the buyer — send now for the Standard plan. 

80 H.P.—127 inch wheel base— 7 -Passenger Touring, $2000. 
4- Passenger Clover Leaf Roadster, $1950. F. O. B. Butler, Pa. 

STANDARD STEEL CAR CO., Pittsburgh, Pa. 

See Our Exhibits at the Automobile Shows 
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otors, like men, huildfame on ckarac 

Character is built on high ideals, rigidly maintained. Unblemished reputation", 
is the result — and reputation has created an unprecedented insistence for 





Four-Cylinder Motors for Tractors and Trucks 



In deciding the power-plant problem for which are not apparent on the surface, 

tractor or truck you can well permit the Such confidence will not be without its 

Waukesha policies, ideals and reputa- reward. Therefore, as a matter of protec- 

tion to safeguard you in those details tion to your tractor or truck investment, 

'Demand a Waukesha Motor In the Tractor or Truck You Buy" 



Write for bulletin "A Guide to Tractor and Truck Buying" — and list of Tractors and Trucks that are 
Waukesha Motored. Tractor and Truck Manufacturers write for catalog. 

See Exhibit at Chicago Automobile Show, January 27 to February 3 

WAUKESHA MOTOR CO., 207 st a r c eI°t ry Waukesha, Wis. 

World's Largest Builders of Tractor and Truck Motors Exclusively l: 



Z 
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Cross Section Pressed-on Truck Tire 

An Inside View 

THIS section view of a pressed-on type of 
Firestone Truck Tire reveals tke details 
of its construction. An inside view to en- 
able you to form a more intimate and intelligent 
opinion of the merits of this type. 

When pressed on to the wheel by means of an 
enormous hydraulic press, tire and wheel prac- 
tically become a unit. Nothing can remove this 
tire except the same type of hydraulic press. 
An advantage of the pressed-on tire, aside from 
its grip on the wheel is its lighter weight. 

Study the specifications, briefly outlined. 

There is a Firestone Truck Tire for all roads, 
loads and conditions of service. 

Will you make use of the services of one of 
our experts in the selection of your truck tire 
equipment? 

FIRESTONE TIRE AND RUBBER COMPANY 

Akron, Ohio Branches and Dealers Everywhere 





TRUCK 
TIRES 
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A one-ton truck unit — remarkably low price — quantity 
^production — backed by a big factory and years of 
successful manufacturing experience. The only attach- 
ment including cab and body for $350.00 — an extra 
value and saving of $75.00 to $125.00. 

The specifications insure quality and performance. They 
include Hess special heat-treated springs, solid forged 
axles, Bock roller bearings, Prudden wheels, 
hubs and rims, Kelly-Springfield tires, 
Cab and Body of the highest grade, 
thoroughly ironed and braced 
and receives seven 
coats of paint 
and var- 
nish. 




M0 



The tread on the rear 
wheels is standard — 56 inches. 
There is no cutting off of the rear 
housing or change made in the Ford rear 
system. It is easily and quickly attached. 
V| special tools are needed. 

f ONEYEAR S ° me terri '°' y $tiU 0pen t0r dealers - Write or wire. 

GRAHAM BROTHERS 
Dept. E Evansville, Indiana 




efflve you choice of cither 
express or stake bcdy. 
Illustration shows Ford chas- 
sis to which is attached 
Graham Brothers unit with 
cab and express body. 
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The Motor 

A small, highly refined, highly developed 4-cylinder motor, valve- 
in-head type. The most efficient and convenient style motor ever 
built. With this motor the Monroe car will run at speeds from 
three miles per hour to sixty, quiedy, without the slightest vibra- 
tion and under perfect control. 

The engine has removable cylinder heads, cast en bloc, a great 
convenience in handling, besides permitting extreme accuracy in 
grinding. The intake manifold is integral with this casting. 
The cylinders are also cast en bloc with the upper section of the 
crank case. 

The crank shaft is larger than thrive used in the average motor 
of twice the size. The crank shaft bearings are 2 1-4 inches wide. 
The crank shaft is fully counterbalanced. The counterbalances 
are part of the original crankshaft forging. They are not welded 
or bolted on as is the case with every other counterbalanced crank 
shaft in use today. 

The valves are large and easily adjusted. The cam shaft is hard- 
ened and ground. The Monroe car has a unit power plant. 

The Equipment 

The Monroe power plant is supplemented by standard high grade 
units recognized throughout the industry as the best, and found 
on all high priced cars. On the Monroe you will find a Zenith 



carburetor ; Connecticut Ignition driven from the cam shaft, in 
combination with the belt driven Auto-Lite Generator; Auto-Lite 
Suiting Motor with Bendix Drive operating on the fly-wheel; 
Fedders Radiator with thermo syphon cooling system and auxiliary 
tank; multiple disk type clutch using six dry plates of Raybestos 
and Steel; selective type sliding gear transmission, three speeds 
forward and reverse; nickel steel gears, double heat treated; 
Stewart- Warner vacuum feed. A Boyce Motometer gauges the 
condition of your engine. Ball Bearings are used throughout. 

Pressure Oil Feed 

The special pressure oiling system of the Monroe solves the 
problem of over and under cylinder lubrication at high and low 
speeds in a very effective manner. The oil 'pressure is raised as 
the throttle opens, which causes the lubrication to increase as with 
power development and reducing it to a minimum when the 
engine is idling along with light loads. 

The continuous circulation of oil through the crankshaft in- 
volved in the lubricating system of the Monroe carries off a con- 
siderable amount of heat, keeping the bearing temperature very 
near that of the oil in the oil pump. This also permits a thorough 
lubrication of the bearing with a minimum amount of oil as the 
heat which would otherwise be transmitted to the oil between the 
crankshaft bearings is carried off by the circulation. 




The Frame 

The Monroe car is built upon the Brush patented chassis struc- 
ture. The frame follows the lines of the body, permitting light 
construction with maximum strength; and a body as light as 
carrying requirements permit, giving at the same time a rigidity 
and stability unequal ed in any other construction. The doors 
retain their alignment indefinitely and the rattling and squeaking 
of body parts is prevented. The Monroe car has the deep frame 
construction and compound cantilever springs which do so much 
to secure maximum riding comfort. 

The lightness of the construction in body, chassis and motor 
economizes power and permits the use of moderate sized tires 
and reduces tire wear. The rear axle housing is pressed steel 
with nickel steel reinforcing tubes, spiral bevel gears are used to 
secure quiet transmission. Rear wheels are keyed directly to the 
outboard ends of the live axle shafts further lightening construc- 
tion while increasing its reliability. 

The Locking Differential 

In the rear axle the Monroe car has installed a M. & S. differen- 
tial. This equal tractive differential is one of the most signifi- 



cant engineering developments of the day. The man driving the 
Monroe car, equipped with a differential that operates only when 
necessary, is saved most of the danger of skidding and spinning. 
The reduction of spinning also reduces tire wear. In the Monroe 
car he is assured of balanced traction in both wheels under all 
conditions, an important asset when he is stuck and only one 
wheel has traction. 

The Body and Finish ■ 

The Monroe Car is as attractive in appearance as it is well built. 
It has neat, well balanced lints suggesting refinement and strength. 
The upholstery and finish are of the finest grade. 

All the materials that have been put into the Monroe car from 
the Tungsten steel of the valves to the No. i leather trimmings 
are of the best and have been carefully selected for the particular 
function they have to perform. It is by high quality of material 
as well as extreme care in design that we are enabled to make the 
Monroe car so light in weight and yet achieve so great a measure 
of reliability, stability and lasting power. The Monroe car in- 
cluding every item which makes for service, convenience and 
comfort sell j at #985 



Engineering Q/rend 
MONROE CAR? 
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o Dealers 



The Monroe Car is tv> ordinary proposition. The brief discussion of the features of the car in 

the inside pages of this advertisement is more than enough to show you that the dealer who sells the Monroe 
has a proposition that will sell on construction and dollar tor dollar value. 

Dealers who appreciate doing business on the basis of a straight proposition should get in touch 
with us, and let us have your references. If you are the type of man qualified to sell cars in accord with the 
Monroe principle we will send you our terms and discounts. 

In your work with us you will have the Monroe organization behind you and a proposition that 
makes for staple business and satisfied customers. 

MONROE MOTOR COMPANY 



PONTIAC 



MICHIGAN 



qhe MONROE 
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As the result of introducing overhead valves 
into a V-Type motor and adding other features of 
design, Ferro V-Type motors produce more power 
per cubic inch of piston displacement or per pound 
of weight than any other standard poppet valve 
motors. 

This, of course, means more than power-pro- 
duction alone. It means exceptional flexibility.^ 

The horsepower per cubic inch of piston dis- 
placement of the four Ferro models is as follows: — 

Model 8-35 .218 h. p. Model 8-60 .22.) h. p. 

Model 8-48 .242 h. p. Model 12-80 .218 h. p. 

To -remarkable power development and flexibility Ferro 
V-Type motors add unusual accessibility, freedom from 
vibration and low up-keep cost. 

Write for full information. 

THE FERRO MACHINE & FOUNDRY CO. 

193 Hubbard Avenue Cleveland, Ohio 



MOTORS 
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When You Come to Chicago 
Look the Reo line Over 



NO, WE ARE NOT looking for dealers — our present problem 

is to supply those we hr ve now. 
AND WE WILL SAY that, man for man, they are as clean 
cut, high grade a class of dealers as there are in the world. 

SO THAT ISN'T THE IDEA of this advertisement. 

YOU'VE BEEN A'HANKERING to look over this Reo line 
for a long time — when your customers weren't present to 
see you do it. 

YES YOU HAVE — You know you have. Every automobile 
distributor feels that way about Reos, regardless of what 
line he happens to be selling now. 

THERE'S A TOMORROW COMING— and you are looking 

forward to that. You know that it is just possible there 
may be a chance, some time, for you to get the Reo line 
for your territory. 

YOU HEAR SO MUCH about the wonderful endurance, the 
dependability and low upkeep cost of Reos from customers, 
you naturally want to look and see for yourself how we 
Reo Folk do it. 
FROM YOUR EXPERIENCE with other cars you can 
scarcely credit the stories users tell you about Reos — yet 
you know it must be true, fcr you hear the same tales so 
so often. 

SO HERE'S YOUR CHANCE ! All the Reos will be on view 
at our Chicago branch show week. Come in and see them. 
We won't tell! And you'll be as welcome as if you were a 
Reo dealer now — for there's a tomorrow coming you know. 

BY THE WAY, we Reo Folk have always looked rather to 
that tomorrow than to the immediate present — that's why 
we've always built Reos the way we have. 

THERE ARE TEN REO models this season — four fours, 
four sixes and two trucks. Can't show the trucks at the 
Coliseum — so you'd better come to the branch and see 
them all — and get acquainted. 

Reo Motor Car Company 

Lansir-r, Michigan 
Chicago Branch: 1218-20 Michigan Avenue 

178A 
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Ten Thousand Cars at 
the Yale-Harvard Game 



1 



[ATE 



Carj Parked Outside Yale Bowl, Nov. 25th 



Photo by Peek Photo Nrws, Inc. 



Remove the wheels, differential housings and gear 
box covers of these cars, and you would find New 
Departure Ball Bearings in the majority — doing 
their work silently, efficiently, indefinitely, and per- 
haps even unknown to the owners. 

The finest cars in America are now 
equipped with New Departures — and 
yet the volume of our output is suffi- 
cient to take care of 80% of present 
models. 

Quality in quantities as exemplified in New Departure Ball Bear- 
ings, is one of the most remarkable achievements of modern times. 



New 

BALL B 



LTURE 
INGS 

The New Departure Manufacturing Co., Bristol, Ct.— Detroit 
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BUILT of material proved through years of use to be absolutely qualified for 
the purpose it is to fulfill — following the lines of construction and design 
approved by the foremost engineering authorities — it is only natural that 
Columbia Axles should be associated with the finest makes of motor cars — and 
that they should be chosen by the makers without hesitancy. 




In thousands of high grade cars the ability of Columbia Axles to operate through 
an unusually long term of service without repairs or adjustments whatsoever has 
proved their right to this association. 

if you are interested in the manufacture, sale or purchase of an automobile, it 
will be of interest to let us tell you more about Columbia Front and Rear Axles. A 
booklet fully describing them will be gladly sent on receipt of your inquiry. Write 
us today. 

THE COLUMBIA AXLE CO., Cleveland, Ohio 




AXUES 
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THE 



Parish & Bingham Co. 

CLEVELAND, OHIO 



1 




The Standard of Quality and Service 



AUTOMOBILE FRAMES AND 
LARGE STEEL STAMPINGS 

OUR ENGINEERING FORCE AT YOUR DISPOSAL 
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HUHIBDBT MOTOR TRUCK CO. 
piowmu makbu or wow Dun noon 

F.otobt iMmm *>■ Bum Dmoi 
TOIU AYUUX An 

New Tors: 



lonabK 17th. 191* 



■r.C.A.Id*, 

Chaldao. Ail. t Spring Co. 
VllkM-Strrw. P» 



■7 d»»r Mr Id*. 

¥• Ar* gatting two »»l thr** 
dlfforont kind* of b«.rlnj» with our *xl*«, and 
I An Anxloui to know wh*th*T you cArroot ( IT* u* 
Wright bMTLBf* throughout W* h»T* hAd b*tt*r 
■uoo'ua with Wright b*»Ting» thAA Anything w* 
h*v* u**d h*r*tofor«. W* »r* Ming thw» la our 
T( Ar AxlAI ontlr*ly. and V* coaild«rtag u«lng 
thm In our tnuumlMtona. I win thmwfore 
AsprMUt* It if you cAn supply u* with Wright 
ootrloga *otlr«ly with Shtldon Aula*. 

Yours r*ry truly. 
KURLBUBT MOTOR TRUCK CCHTAJtY 

DUtAted by Mr .Kurlburt . 



Mr. Hurlburt builds motor trucks and 
puts his name pn them. He is proud of them. 
They are good trucks. (Everybody con- 
cedes this fact.) He is particular about 
the quality of their physical structure and 
the dependability of their mechanical parts. 
Nothing short of the best is good enough. 

He has tried many bearings. Some of 
them were very good ; the best of their sev- 
eral types; but not quite up to the standard 
of efficiency he was striving to attain. 

His quest for the best led him, as a matter 
of course, to a test of Wright Taper Roller 
Bearings. And the natural result is reflected 
in his letter to the Sheldon Axle and Spring 
Company reproduced on this page. 

May we send you a booklet telling why 
this was a "natural result"? 



WRIGHT ROLLER BEARING COMPANY 



CROZER BUILDING, PHILADELPHIA, PA. 

Factory: Spring City, Pa. 
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The Verdict of the New York Show 



With all due regard to business modesty, we nevertheless truly 
report that the carburetor which attracted the greatest attention at 
the wonderful and complex exhibit of accessories at the New York 
Automobile Show at Grand Central Palace was the 



$ 



5 



Newburgh 



Vacuum Carburetor 



$ 



5 



f.o. a 



•6.50 with elbow for attachment 
where manifold la not cast In head. 
Ford and Metz care do not need 
elbow 

THERE was a reason for it. Three million 
motorists are looking for a -c arbu re to r 
which will give an adequate gas supply 
economically under all conditions of driving 
— in high speed or low,. in wet or dry weather, 
warm or cold, in high or low altitudes. When 
they find it they will, buy.it — and the great re- 
sponse that the SUNDERMAN VACUUM 
CARBURETOR has met proves that it sup- 
plies the need and does the work. 

OWNERS: See your dealer or write us at once and 
le l . this carburetor begin to make good for you. A 
buty car will save the purchase price in 3 days. 
Take the high cost out of your 1917 driving by 
ordering now. 



16.50 with elbow for attachment 
where manifold la not cast In head. 
Ford and Metz care do not need 
elbow 

WE claim for it — and you can 
prove it yourself — the fol- 
lowing advantages: 
Simplicity, More Power, Easier Starting, 

Greater Flexibility, 
Quicker Acceleration, Speedier Pick-up, 
Greater Hill-climbing Ability, and a 
Saving of 25 to 50% in Gasoline 

DEALERS: We talk to you on the basis of an excep- 
tionally successful year Just closed. THE SUNDER- 
MAN VACUUM CARBURETOR MAKES GOOD FOR 
YOU AS WELL AS YOUR CUSTOMERS. Let us hear 
from you quickly — it will be to your advantage. 



See us at the 

Chicago Show, 
Armory Balcony, 
Space 39 



MANUFACTURERS: Let us help you to soloe your 
motor difficulties. We know we can aid you, and 
we are willing to prove it under any test. 

SUNDERMAN CORPORATION 

6 Chambers Street, NEWBURCH, N. Y. 

Western Sales Office: 403 Kresge Bldg., Detroit, Mich. 



See us at the 

Chicago Show, 
Armory Balcony, 
Space 39 
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VICTORIES £ 

Nothing demonstrates the position of 
FEDDERS Radiators in the American 
automobile game more clearly than 
the results of the races. Taking the 
racing results since mid-summer, we 
want to call your attention to the per- 
formance of cars equipped with 



Fedders 
Radiators 



Here is a resume of the Fedders' racing 
record for 1916. 

Thirteen "firsts" out of twenty-seven offi- 
cially sanctioned events. Forty-two "places" 
finished — and no Fedders-Equipt car was de- 
layed at any time or forced to withdraw on 
account of cooling trouble. 



CO NET ISLAND CUP RACE, 20 MILKS. 
NEW TORE, MAY 18. 
Oar and Driver FIuIhIi 

Maxwell — Rickenbacber 4 

Maxwell — Henderson S 

METROPOLITAN TROPHY RACE, 160 

MILES, NEW YORK, MAX 13 
Maxwell — Rickenbacber 1 

INDIANAPOLIS INTERNATIONAL 
8WEBP8TAKES, 300 MILES. 
MAY SO 

Maxwell — Henderson « 

Premier — Wilcox 7 

DBS MOINES ISO-MILE RACE, JUNE 24 

Maxwell — Henderson 2 

Mai well— Rickenbacber . S 

Stnti — Cooper b 

SIOUX CITY 10-MILE RACE, JULY 8 
Premler-^Wllcox 4 

SIOUX' CITY 20-MILB RACE, JULY 8 
Premier — Wilcox 1 

SIOUX CITY 80-MILB RACE, JULY 8 
Premier — Wilcox 1 

OMAHA 60-MILE RACE. JULY 15 

Maxwell — Rickenbacber 2 

Maxwell — Hendenon 3 



1916 FEDDERS VICTORIES 

OMAHA 180-MILE RACE, JULY IB 
Maxwell — Hendenon 4 

TACOMA MOXTAMARATHON, SM< 
MILES, AUG. S 

Maxwell — Rickenbacber I 

Maxwell — Hendenon R 

CINCINNATI DERBY, 800 MILBK. 
SEPT. 4 

Petifeot, Altken I 

INDIANAPOLIS 20-MILB RACE. 
SEPT. 0 

Peugeot, Altken 1 

Premier. Wilcox 2 

INDIANAPOLIS BO-MILE RACE. 
SEPT. 9 

Peugeot — Altken I 

Premier — Lewis is 

INDIANAPOLIS 100-MILE RACE. 
SEPT. 0 

Peugeot — Altken I 

Premier — Lewis 6 

Maxwell — Henderson 7 

ASTOR CUP RACE. 2.10 MILB8. NEW 
YORK, SEPT. 30 

Peugeot, Altken 1 

Maxwell — Rickenbacber 2 



GRAND AMERICAN, 250 MILES, CHI- 
CAGO. OCT. 14 

Peugeot — Rents '. . 1 

Peugeot— Altken J 

Maxwell — Rickenbacber 1 

Premier — Lewis 4 , 

Maxwell — Henderson B 

Premier — OalTln • 

HARKNESR T ROPH Y RACE, 100 
MILES, NEW YORK 

Peugeot — Altken i. 1 

Premier — Galrln X 

Peuupot — Wilcox I 

Maxwell — Henderson 4 

VANDERBILT CUP RACE, 294 MILB8, 
SANTA MONICA. CAL., NOV. 16 

Peugeot — Rests ' 1 

Stuts — Cooper S 

GRAND PRIZE RACE. 408 MILES, 
8ANTA MONICA, CAL., NOV. 18 

Peugeot — Altken-Wllcox • ■ 1 

stuts — Cooper * 

ASCOT DERBY. ISO MILES, LOB 

ANOELE8, CAL., NOV. 80 
8tuts — Cooper 1 

UNIVERSAL TROPHY RACE, 112 
MILES, UNIONTOWN, PA. 
Premier — Lewis t 



This showing proves that the FEDDERS is stfll in its place as the foremost American Radiator. 

FEDDERS MANUFACTURING CO., INC. 

BUFFALO, N. Y. 
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THE OLDSMOBILE SEVEN - PASSENGER MODEL 





- IP OW'E R - 

/^~ > V- HE automobile prospect wants to know what power is actually deliv- 
/ ered to the driving wheels of a car and its proportion to the total 

J car weight. The New Series Oldsmobile gives him more power 
than he thought possible in a car of its size and price. 

In the first place it is a car of light weight — the seven-passenger touring 
car weighs approximately 3,000 pounds, ready for the road. 

It has an eight-cylinder motor with balanced crankshaft and nine-ounce 
aluminum alloy pistons. It develops 50 horse power, brake test. This 
power, continuously applied by the overlapping impulses of eight cylinders, 
in a car of such light weight, produces a flexibility that makes gear changing 
almost unnecessary. 

The car buyer of today wants slow speed in high — quick acceleration — 
plenty of power for hills — quietness — smoothness. 

The New Series Oldsmobile has all these characteristics in a greater 
degree than he ever hoped for. It is a delight 
to demonstrate it because it "makes good" 
far beyond expectations. 

Some new dealers will be added to the 
Olds organization to take care of the big 
demand for the New Series Oldsmobile. 

We shall consider applications from re- 
sponsible dealers in open territory who will 
carry the Oldsmobile as a leader. 

OLDS MOTOR WORKS 
/arising Michigan 




NEW SERIES 




NINETEENTH YEAR 



details of theWew (Series 



WHEEL BASE — 120 inches, with unusually ample body, due to 
short, compact motor. 

MOTOR — Eight cylinder, V-type, high speed motor with balanced 
crank shaft, light weight, drop forged connecting rods, and 
nine-ounce aluminum alloy pistons, reducing internal resistance, 
vibration, and bearing pressure to a minimum. I.-head w ith 
inclined valves. Cylinders cast four en-bloc with adjoining 
half of crank case, only two castings, bearings in left-hand 
block — a patented feature. Three-point suspension. Motor 
develops 50 horse power brake test. 

LUBRICATION — Force feed by gear pump direct to bearings. 
Pressure indicated by oil gauge on dash. 

ELECTRIC SYSTEM— Oldsmobile-Delco lighting, starting, 
and ignition. 

SPARK ADVANCE— Automatic. 

CABURETOR — Automatic compensating type, minus springs, 
water jacketed. 

GASOLINE SYSTEM — Vacuum feed type, gasoline tank in rear. 

TRANSMISSION — Unit with motor, selective type, center 
control. Three speeds forward and reverse. Hardened steel 
gears, transmission shaft mounted on ball and roller bearings. 

CLUTCH— Leather faced, cone type. 



DRIVE — Hotchkiss type, through rear springs. Tubular drive 

shaft with two large universal joints. 
REAR AXLE — Full floating, spiral bevel type. 
BRAKES — Service brakes, external contracting; emergency 

brakes, internal expanding. Brakes adjustable by thumb nut. 

SPRINGS— Front, semi-elliptic; rear, three-quarter elliptic, 
underslung. 

UPHOLSTERY — Extra quality long giain, bright finish, black 
leather, box pleated, with no buttons to gather dust and dirt. 

DASH — Walnut, with nickel finished instruments, mounted 
flush — oil pressure gauge, speedometer, eight-day clock, am- 
meter, lighting and ignition switches. 

LAMPS— Double bulb headlights, tail light, dash light, ton- 
neau light. 

TIRES — 33x4 on all but 7-passengcr which carries 34x4 
Non-skid on rear wheels throughout. 

The Oldsmobile line comprises 

Seven Passenger Touring Car Sedan 
Five Passenger Touring Car Cabriolet 
Club Roadster Convertible Roadster 



Club Roadster 

This is a most ingenious design to combine roominess and beauty of line. 

While it is called a four-passenger car, it seats five comfortably. Tremendous popu- 
larity is definitely predicted for the car by every dealer who has seen it. Price 31295, 
f. o. b. Lansing. 




OLDS MOTOR WORKS, LANSING, MICHIGAN 
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A Serious Matter to 
Buy Rubberized Fabrics 



EVERY BUYER has to meet the 
same problem every year. He is be- 
tween two fires. He must keep up the 
appearance of his top and curtains, 
and at the same time keep his cost 
down to the very lowest standard. 



it is then that 

BULL DOG QUALITY 

in rubberized fabrics solves 
the problem 



BULL DOG QUALITY is absolutely 
waterproof, and every yard manufac- 
tured is inspected most carefully, and 
carries a guarantee that is backed by 
ample responsibility. 

Is it any wonder that BULL DOG 
QUALITY in rubberized fabrics is 
used today on so many of the better 
cars manufactured? 



Send for samples and prices, or write 
us your particular requirement. 

L. J. MUTTY COMPANY 

BOSTON MASS. 
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THE DIFFERENCE 

One instrument has a temperature range from 32 de- 
grees to 212 degrees compressed within two inches. The 
ordinary household thermometer from 32 degrees to only 
100 degrees within four to six inches. 




MOTOtyETER 

while simple to one not skilled in thermometer manu- 
facture is in reality a masterpiece in the thermometer 
industry. 

The great success of this motor-heat indicator is due 
solely to its accuracy; such an instrument, unless accurate, 
is worthless on any car. 

One half million of these instruments are in use, and 
the trade takes no chance in selling them. 

Standard Model . . $10.00 
Junior Model . . . 5.00 
Midget Model . . . 2.50 

Write for demonstrating stand and circulars. 

Moto-Meter Company, inc. 

Long Island City, N. Y. 
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beats every one or t] 



Two-Passenger Ro; 
with two large ! 



ine appearing, and 
compartments. 



For seven years we built motor cars selling up to $3,000, 
and good value for the money. A year ago we entered 
the lower-price field with a car under $1,000. It was built in 
the same factory and by the same men who had hitherto built 
our higher- priced cars. The product of a factory and organization 
so specialized and drilled in high quality production, cannot but carry 
high quality in it. The Elcar last season was the Quality Car Under $1,000. 

The Newest Elcar-the 1917 
Elcar at $845 



Represents more sheer value for each individual 
dollar of price than we have ever before been able 
to (rive in our entire forty-Jour years of manufac- 
turing experience. It is a larger car. with 115 
inch wheel base. Each model is as roomy as one 
would care to have a car of the same body type 
—no skimpiness anywhere. The same work- 
manship goes into the construction and into the 
finishing -that went into our cars at $2,000 and 
more. It is a car of distinctive beauty, and 
with no suggestion of that "tumed-out-by-the- 
million" look. 

Further, the newest Elcar is better than ever 
mechanically. It has the finest type of full- 
floating rear axle; spiral bevel driving gears; 



a seven plate dry disk clutch, and other high 
class features concerning which we must refer 
you to our catalog, which goes into even the 
minute details. 

If you want a car to be proud of for appear- 
ance and performance; complete in every partic- 
ular: large and roomy: an easy driver and an 
easy rider, a car to give you long and depend- 
able service, you need pay no more than the 
price of the Elcar. 

Write (or Our 24-Page Illustrated 
Catalog 

showing all models and the more important me- 
chanical parts. 



Elkhart Carriage & Motor Car Company 



C 778 



DEALERS: It pays to handle ; , 
car that t .i !k - for itself when you 
show it. Some g°°d territory i» 
■till open. Write us for pnrtio- 
ularM. 



MODEL"D" — Five I'wuuiiffcr Tour- 
ing Car. Mure roomy than most 
five-passenger touring cars, and a 
car that look* like several hundred 
dollars mora money. 



A Few 
ELCAR SPECIFICATIONS 

W heel Bane— As long a** some cars 
selling up to )3,000 and more— 115 in 
Motor— 4-cylinder; long stroke; 
highspeed: 34.7 h p, at l.fcOO r.p.m. 
Fuel Supply — Stewart vacuum 
system. 

Ignition— Delco automatic spark 
advance with manual control. 
Starting and Uglitlng— Dyneto 
two-unit; double - hulb headlight*; 
Willard storage battery. 
Clutch— Dry multiple disk— seven 
plates, steel on Kaybestos. 
Hear A xla —Full-floating with 
roller bearings at each end of wheel 
hubs. 

Differential— Spiral bevel driv- 
ing gears, with roller main bearings 
and ball thrust bearings. 
Brake*— Internal and external, 
two inches wide on 12- inch drum 
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The Mason Sales Plan Begins 
with the Dealers Point of View 

IN the first place, Mason Tires are of that substantial 
quality that builds 44 repeat" sales — and keeps cus- 
tomers pleased with the foresight and progressiveness 
of their garagemen. 

Again, Mason Tires sell at popular prices. 

And Mason popularity in the dealer world is increasing rapidly 
because the Mason selling plan really adheres to the policy of 
small manufacturers' profit and big production. 

Only a few distributing territories remain open; write 
us today for information concerning your territory. 

t&gf^ Tire and Rubber Company 



Kent, Ohio 



Akron Suburb. 
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Displaying Johns- Man ville Motor -Car Accessories 

— a popular line with every jobber and dealer 



The Products First, because each 
product, whether 
Brake Lining, Fire Extinguisher, or 
Speedometer, has been held to the most 
rigid factory standard as to material and 
workmanship. And the new refinements 
of design which each year brings to 
motor-car accessories will all be found 
in the Johns-Manville Line. 

Sales Policy Second, through a 
sales policy of profit 
protection for all concerned. We will 
sell these accessories only to the legiti- 
mate trade, and only through recognized 
trade channels. To the dealer this means 
uniform discounts, generous and rigidly 
maintained regardless of size of order — 
quick turnovers and profitable margins 
without serious tie-up of capital. To the 



jobber it means dealer support and en- 
thusiasm, backing up a standardized 
and quick-selling line of indispensable 
accessories. 

And third, Advertising Policy 
through a 

broadly distributed consumer demand, 
developed by extensive and consistent 
national advertising, Johns - Manville 
will be a familiar name in the accessory 
field this year. 



So study the items illus- 
trated here — and in the 
interests of your own 
profit sheets, get com- 
plete details from the 
nearest Johns-Manville 
Branch. 




COVE 

THE CONTINENT" 
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Johns-Manville Speedometers for Ford Cars 

Now being supplied in three types: — the Standard Dash Type (Fig. 1) Price 
$10.00. The Suspension Type (Fig. 2) Price $11.00, and the Combined 
Speedometer and Instrument Board Type (Fig. 3) Price $11.25 Complete. 
Adjustable brackets (Patent Applied For) on instrument board permit ready 
application to different Ford models. 




J-M Fire Extinguisher 

Works two ways — 
either by pumping 
while discharging, or 
by first pumping up 
air pressure and then 
discharging. Retails at 
$8, brass or nickel fin- 
ish, bracket included. 




J-M ( Mezger) Soot-Proof 
Spark Plug 

Soot-proof, leak-proof, 
heat-proof. Insures 
an intensely hot spark. 
Built in two units for 
easy disassembling. 
Price 75c. 



J-M Non-Burn Asbestos Brake Lining 

A safe, dependable and economical asbestos brake lining. 
By controlling the source of the raw material, Johns- 
Manville Asbestos, we are able to maintain the quality which 
assures its steady use by your trade. 
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THE STAMP OF APPROVAL 



of Twelve Great Automobile Engineers — 
and What It Means to the Dealers 




909 S. Michigan Ave., Chicago 



Since the last Warner-Lenz advertisement in Collier's and The Saturday 
Evening Post of January 6th, four new names have been added to the list of 
famous cars now using Warner-Lenz as standard equipment. These are White. 
Pathfinder, Doble Steam and Peerless. Previously we had announced the 
Packard, Marmon, Stutz, Singer, McFarlan, Hal, Ohio Electric and Daniels 
Eight. 

Over 300,000 pairs of Warner-Lenz have been sold through our dealer organ- 
ization to individual owners of cars. 

Warner-Lenz have been adopted by the big manufacturers for one sole 
reason — this invention, to their minds, has solved night driving problems. 
Ordinary lenses would and do cost less — but the engineers of these companies 
insist on the best. 

NON-GLARE 

Drivers are equipping their cars with Warner-Lenz so as to do away with the 
dangerous glare and the weak dimmer. This popularity extends all over the 
United States. 

IF THESE BIG COMPANIES ARE SPENDING MONEY TO EQUIP 
ALL OF THEIR CARS WITH WARNER-LENZ AND OVER 300,000 
OWNERS HAVE ALREADY BOUGHT, ISN'T IT A FINAL REASON 
FOR YOUR HANDLING WARNER-LENZ AND SHARING THE 
PROFITS? 

For every month during the Spring and Summer we have planned big page 
advertisements in Collier's and The Saturday Evening Post. Their combined 
circulation is nearly 3,000,000. We spent $100,000.00 last year for advertising. 
During 1917 we will spend $200,000.00. 

Motorists all over the country have read and are reading of Warner-Lenz. 
Many more would buy if they only knew where to get them locally. Hundreds 
come direct to us — some write for names of local dealers. 

YOU CAN WIN 

Every owner of a car in your community is a prospect. Warner-Lenz are 
bound to be universal. 

It only takes a couple of minutes to insert Warner-Lenz in the lamps and 
there is no future service necessary. Every sale you make creates a booster. 
He tells others. 

All laws favor Warner-Lenz. Wherever tested, they are given the O. K. of 
police authorities. 

Warner-Lenz sales have just started. We want good dealers in every city 
in the country who will help us in the distribution. Let us tell you what some j 
of our dealers are making. You will be surprised. 

Write for our proposition today. Full particulars will be sent by return mail. ! 



STuTZ 

HAL 

TWELVE 



I 



DANIELS 
EIGHT 

ctJUUio 




fflOBLE 

STEAM CAR 
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THE LATEST AND BEST AUTOMOBILE BOOKS 



ALL 1917 EDITIONS 



Starting, Lighting and Ignition 

Systems 



MODERN 
STARTING.LIGHTHIC 

1G NITION N srSTEMS 

PAG* 



By Victor W. Page 
A practical treatise on modern starting 
and ignition system practice. Includes a 
complete exposition of storage battery con- 
struction, care and repair. Explains all 
types of suiting motors — generators — mag- 
netos and all ignition or lighting system 
units. Considers the systems of cars al- 
ready in use aa well as those that are to 
come in 1917. A book erery one needs. 
Nothing has been omitted, no details hare 
been slighted. A book you cannot afford 
to be without. 

Nearly BOO pastes. 297 
Made Bngrravinars. 1017 
Priee 91.BO 



Specially 
r Ramon. 



The Modern Gasoline Automobile 

By Victor W. Pag* 
The moat complete treatise oa the gasoline automobile erer uraicd. 
Written in simple language by a recognized authority familiar with 
erery branch of the automobile industry. Free from technical terms. 
Everything la explained so simply that anyone of ordinary intelligence 
may gain a oomprehenaiTe knowledge of the gasoline automobile. The 
information is up to date and includes, in addition to an exposition 
of principles of construction and description of all types of automo- 
biles and their components, valuable money-saving hints on the care 
and operation of motor cars propelled by internal combustion engines. 

The book tells yon just what to do, how and when to do it. Noth- 
ing has been omitted, no detail baa been slighted. 

600 Illustrations. 12 Folding; Platen. 
1917 Edition. Price S2.BO 



Automobile Repairing Made Easy 

By Victor W. Pago, M.E. 
A thoroughly practical book containing 
complete directions for making repairs to all 
parts of the motor car mechanism. Written 
in a thorough but non-technical manner. 
Will be found of specisl value to garage- 
men, chauffeurs and automobile mechanics; 
it also contains a mass of general informa- 
tion that will be of equal value to the 
motorist who takes care of his own car. 

This book contains specisl instructions 
on electric starting, lighting and ignition 
systems. Tire repairing and rebuilding. 
Autogenous welding. Brazing and solder- 
ing. Heat treatment of steel. Latest tim- 
ing practice. Eight- and twelve-cylinder 
motors, etc., etc. A guide to greater me- 
chanical efficiency for all repairmen. You 
will never "get stuck" on a job if you own 
this book. 
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The Model T Ford Car 

By Victor W. Pago 

This is oae of the most complete instruction books ever published. 
All parts of the Ford Model T Car are described and illustrated. 
Complete instructions for driving snd repairing are given. Every de- 
tail is treated in a non-technical yet thorough manner. 

This book is written specially for Ford drivers snd owners, by a 
recognized automobile engineering authority and an expert on the 
Ford, who has driven and repaired Ford care for a number of years. 
He writes for the average man in a practical way from actual knowl- 
edge. All parts of the Ford Model T Car are described. All repair 
processes illustrated snd fully explained. 1917 edition. 
2 Larare Folding- Platen. lOO Illustrations. 300 Pares. 
Priee B1.00 
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AutomobileQuestions and Answers 

By Victor W. Pago 

This practical treatise consists of a series of thirty-seven l essons, 
covering with over 2000 questions and their answers the automobile, 
its construction, operation and repair. The subject matter is abso- 
lutely correct and explained in simple language. If you can't answer 
sll of the following questions you need this work. The answers to 
these and 2000 more are to be found in its pages. 

Give the namea of all important parts of an automobile and describe 
their functions. Describe action of latest types of kerosene carbure- 
tors. What is the difference between a "double" ignition system and 
a "dual" ignition system ? Name parts of an induction coil. How are 
valves timed? What is an electric motor starter and how does it 
work? What are advantages of worm drive gearing? Name all im- 
portant types of ball and roller bearings, etc., etc 
6B0 Pages. 350 Illustrations and Plates. 1917 Edition. 
Price 91. BO 



The Automobilist's Pocket Com- 
panion and Expense Record 

Arranged by Victor W. Pago, M.8.A.E. 

This book is not only valuable as a conveni- 
ent cost record but contains much information 
of value to motorists. Includes a condensed 
digest of auto laws of all States, a lubrication 
schedule, hints for care of storage battery and 
care of tires, location of road troubles m all 
parte of the car, anti-freezing solutions, horse- 
power table, driving hints and many useful 
tables and recipes of interest to all motorists. 
Not a technical book in any sense of the word, 
lust a collection of practical facts in simple 
language for the everyday motorist. 

It will enable you to keep track of all your 
expenses. Convenient ruled pages eliminate all 
bookkeeping except entering a few figures daily. 
Shows the miles covered during each day of 
the year, the fuel used and cost of repairs. 
Telia if your tires are standing up to their guarantee, which 
of tires gives best service, etc. 

Convenient pocket sine, handsomely bound In 
leatherette coyer. Priee 01.OO 



Automobile Welding with the 
Oxy-Acetylene Flame 

By M. Kolth Dunham 

THIS IS TUB ONLY COMPLETE BOOK ON THE "WHY" 
AND "HOW" OF WELDING WITH THE OXYACETYLENB 
FLAME the various parts of the automobile. 

Explains the apparatus to be used, its care and how to construct 
necessary ahop equipment. The actual welding of all automobile 
parts ia treated in a manner understandable by everyone. 

Automobile owners, garage and service stations, blacksmith snd 
machine shops, as well aa industries using the oxy-scetylene name, 
will find this book of the utmost value, since the perplexing problems 
arising when metal ia heated to a melting point are fully explained 
and the proper methods to overcome them shown. 

192 Pages. Full Illustrated. 1917 Bdltloa 
Price 91.00 



Automobile Charts, 25 Cents Each 

Location of Carbnretloa Troubles Hade Easy. 
Location of Ignition System Troubles Made Easy. 
Location of Cooling and Lubrication System Fault*. 
Location of Ford Engine Troubles Made Haury. 
Location of Gasoline Bngtne Troubles Made Bussy. 
Lubrication of tbe Motor Car Chassis. 



&~Any of these books sent prepaid on receipt of price, or a special circular of alt our Automobile Books and Charts sent on request. 

&T~FREE — Our new Catalog of Practical Books sent free on request. 

THE NORMAN A. HENLEY PUBLISHING CO., 132 Nassau St., New York, U.S.A. 
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Bock bearings carry the tremendous loads that 
any roller bearing is capable of carrying. 

But they do more. 

They entirely eliminate wearing, grinding end 
friction. 

The bearing end of each Bock is the segment 
of a sphere. It rolls where other bearings 
merely scrape and slide. 



Everything rolls in the Bock. 

Consequently, combined with the greater 
strength of the roller bearing you get all 
the good features of the ball bearing. 

Engineers are enthusiastic over the Bock. 

And it is replacing all other types of motor 
car bearings as fast as we can fill the orders. 




The only roller bearing 
with frictionless rolling end contact 



The Bock Bearing Company 



Toledo, Ohio 
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WOODWORTH 5 > 000 Mi,es of 

TROUBLE-PRJOOF Tire Comfort— 
SS TIRES SS and Certainty! 

The Woodworth is not only guaranteed against puncture or blow-out, 
but also against ordinary wear and tear. It is a lively, fast, resilient tire, 
made of the finest materials according to the best methods. 

It is not a freak. There is no metal in it. Simply a specially prepared 
strip of non-wearing Chrome leather, perfectly fitted to the inner side. 

While built and guaranteed to run at least 5,000 miles without tire trouble, 
it is actually making a much higher mileage on all sorts of roads all over 
the country. The tire itself is a better guarantee against tire trouble than 
any adjustment contract ever written. 

DEALERS can sell this to anybody who wants real tire comfort and certainty. 
It has no rival. 

We are looking for the kind of dealers who are in business to stay andwho 
are looking for a tire that will deliver service — a tire that makes for satisfied 
customers. We will give these dealers exclusive territory and back them 
with real co-operation. 

WOODWORTH 

TROUBLE-PROOF TUBES 

—arc made of tough, live rubber, antimony cured. They are 
hand made and cross plied to guard against tearing in any 
direction. Ask your dealer to show you one — feel it — stretch 
it. Try one — protected by our full guarantee. It will save 
your casings and save you trouble. 

WOODWORTH 
MANUFACTURING CORPORATION 
Niagara Falls, New York 
Canadian Factory, Niagara Fall*, Ont. 
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/^\UR displays at the National Auto- 
mobile Shows best reflect the 
conscientious manufacture of our 
Giant line of Electrical Devices. 

Our wide range of equipment is an 
assurance of the most comprehensive 
ignition service available at our branch 
houses throughout the country. 



■■■I 



DIXIE CENTURY 
MAGNETO 

Uthtirtf and Starting 
Systems jm 



IKe Plug with the 

GreenJacket 
AMMETERS 



Splitdorf Electrical Co. 



ewark,New Jersey. 
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Quick Starts on Cold Nights 

Cold nights, speeds, roads, traffic — each of these conditions has its effect 
on a storage battery. But no matter what the conditions, a battery super- 
vised by Prest-O-Lite Service will be a lively, healthy source of power. 

There is a Prest-O-Lite Storage Battery of correct size for every make 
and model of car — backed by the great Prest-O-Lite Service organization 
that insures service of real -value to car owners, dealers and manufacturers. 

Prest-O-Lite Exhibit at the Chicago Show 
Spaces 21, 22, 31 and 32 Coliseum 



The Prest-O-Lite exhibit at the Chi- 
cago Show will be of interest to the entire 
automobile industry — to manufacturers, 
dealers and car owners. 



We cordially invite you to visit our 
space and inspect the complete line of 
Prest-O-Lite starting, lighting and igni- 
tion batteries for automobiles. 



Dealers everywhere are realizing larger profits on Prest-O-Lite 
business today than ever before. If you are unable to attend the 
Chicago Show, it will pay you to write for our dealer proposition. 

The Prest-O-Lite Co., Inc. 

U.S. Main Office and Factory, Speedway , Indianapolis . Ind 
Canadian Main Office and Factory , Merritton , Ontario .Can 

Branches ami Charging Plants in all Principal Cities 




STORAGE 
BATTERY 



JVot only a better battery but 
backed by Prest-O-Lite Service 
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Superior By Comparison 

It is a known fact that 80% of all cellular radiators 
today sold in competition are of hexagon construc- 
tion. You can identify the original by the horizontal 
cells. 

HARRISON 

Original Hexagon 

CELLULAR RADIATOR 

This particular construction replaces the square 
honeycomb type and saves 10 to 30 lbs. of brass, 
without sacrificing cooling capacity. Insures lighter 
weight and greater efficiency. If we knew a better 
type we would make it. 

Notice its performance 
on these cars. 

C H A N D L E R— H U D S O N— H U P M O B I L E 
MITCHELL— OLDSM OBI L E— PEERLESS 

also 

GRAMM and FEDERAL TRUCKS 

Our book on radiator history 
and efficiency upon request. 

The HARRISON MFG. CO., Inc. 

Lockport, N. Y. 
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STUTZ Consistency 
Records and Long 
Distance Records 

(for 300 and 350 Miles) 

Have Never Been 
Equalled 



— winner of four consecutive firsts and 
seconds during 1915, a record unprece- 
dented in the annals of racing history. 

— finisher of the 294-mile Vanderbilt Cup 
Race on November 16, 1916, at an average 
speed of 83.74 miles per hour and two days 
later finisher of the Grand Prize Race at 
43 miles at the same average speed, 83.74 
m.p.h. — as convincing evidence of STUTZ 
Consistency as race-goers have ever 
witnessed. (This performance by private 
owner.) 

— as thoroughly consistent in everyday 
usage as in the concentrated service test of 
road and speedway racing. 

See Us at the Chicago Show 
AGENCIES IN ALL PRINCIPAL CITIES 

Stutz Motor Car Company 

Indianapolis, Indiana, U. S. A. 



IS 
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Super-Efficient Piston Rings 




Are Standard Equipment on Leading 
American Motor Cars 

NX3 more sincere nor convincing endorsement of 
piston ring efficiency than this could be forth- 
coming. Cars of international reputation are 
not placing that reputation in jeopardy through 
acceptance of untried or unproved units. 

Nor, in this day of aeroplaning prices, are manu- 
facturers inviting extra expense in furnishing cars 
with equipment, unless it actually improves car per- 
formance, intensifies consumer satisfaction or bet- 
ters a car's selling qualities. 

Dealers — Gdragemen — Repairmen 

BURD High Compression Piston Rings help dealers, garagemen, and 
repairmen to render car owners a service of lasting satisfaction — a 
vital service that pays big dividends in return patronage. Every set 
of BURD Piston Rings installed sells additional sets. During winter 
and spring every car you overhaul can be wonderfully improved with 
BURD Piston Rings. Recommend them — push them! You get the 
credit. Get in touch with our nearest sales office or write us direct 
for interesting proposition. 

Burd High Compression Ring Company 

ROCKFORD, ILLINOIS 

SALES OFFICES 



kissel 

JNNINGHAM HAI 
■ other? Equally Promineiit 



Boston, Mass 899 Boylston St. 

Buffalo. N. Y 810 Iroquois Bldg. 

Chicago, 111 1427 S. Michigan Ave. 

Dallas, Tex 818 Wilson Bldg. 

Detroit. Mich 578 Woodward Ave. 

Kansas City. Mo 218 Rlalto Bldg. 

Los Angeles, Ca! 816-317 Has« Bldg. 

Milwaukee. Wis 813 Grand Are. 

Minneapolis. Minn 904 Marqnetta Are. 



New York City 1864 Broadway 

Peoria. Ill 223 Masonic Temple 

Philadelphia, Pa 684 K. Broad St. 

Pittsburgh. Pa... 004 East End Trust Bldg 

Portland. Ore 816-817 Lewis Bldg 

Uocheater, N. T 588 Lyell Are 

St. Paul, Minn 149 W. SUth Bt. 

San Francisco, Oal 841 Phelan Bldg. 

Seattle. Wash 705 E. Pike St. 
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Lay Your Plans Now- 
For Next Season's 
Closed Car Business! 



tj This show* one of our winter topi fitted 
to the Briscoe 4*24 modal advertised as the 
" Briscoe Coachaire." 

4] Our advertising department will be glad to 
co-operate with you in working out a suitable 
name for your winter model. 




Let's Talk It Over 



Each year more motorists are driving their cars 
the year 'round. Every season more and more 
closed cars and cars that may be fitted with a 
winter top are in greatest demand. Don't wait 
until the winter season is at hand and then try to 
hurry a top to fit your touring model, or to have 
designed an enclosed body. 

Now, while there is ample opportunity to plan 
and design and fit is the time to get started on 
your winter body problems. Be ready to "cash 
in" on closed car sales by having your cars ready 
for early display. 

Our bodies and tops are protected by patents 
and made by expert workmen — men who were 
born in the carriage and automobile body busi- 



In appearance, construction and materials they 
are the equal of the finest closed or Sedan bodies 
on sale today. 

We are contracting now for only such work 
that we are confident we can make deliveries on, 
therefore, an early interview is solicited — when 
may we call? 




ALL - SEASON BODY COMPANY 



MARSHALL, MICHIGAN 



JACKSON, MICHIGAN 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



January £5, 1917 



THE AUTOMOBILE 



14T 



mm** 




KWU'f'.i-.f ' 

3& : -r 7 



BROWN -LI PE 

THE REASON FOR THE use of Brown-Lipe Trans- 
missions and Differentials by such a large majority of 
leading Pleasure Car and Truck Manufacturers is not 
found in any one thing. 

IT IS NOT ONLY BECAUSE OF THE UNEXAMPLED 

accuracy of Brown-Lipe workmanship, not because of our 
using only the finest steel, nor the unequalled complete- 
ness and modernity of our factory equipment; neither is 
it only because of the extraordinarily helpful additional 
safeguards to longevity and perfect performance that are 
included in all Brown-Lipe products. 

IT IS THE SUM OF THESE THINGS, the surpassing thorough, 
ness, the bottom-deep and brimful quality of every single, individual, 
Brown-Lipe job, that has elevated Brown-Lipe Transmissions and 
Differentials to their present commanding position in the Industry 

AND THIS MAN — as well as every one of his fellows — knows this, 
and realizes that Brown-Lipe products must continue to approach as 
near to absolute perfection as human limitations permit. 



BROWN-LIPE GEAR CO. 



SYRACUSE 



transmissions 



NEW YORK 



BROWN-LIPE CHAPIN CO. 

Differentials 

New York: Thos. J. Wetzel, 29 W. 42d St. 
San Francisco: A. H. Coates, 444 Market St. 
Chicago: K. Franklin Peterson, 122 S. Michigan Ave. 
Detroit: L. D. Bolton, 2215 Dime Savings Bank Bid*. 

Foreign Agent: Benjamin Whlttaker, 2 Norfolk Street, Strand, London, W. C 
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ROM the moment it was first exhibited at the New 



A York Show the new Pathfinder Seven-Passenger Tour- 
ing Roadster became the most talked-of car in America. 
In its daring departure from conventional design the Path- 
finder arrests attention and carries conviction that here, at 
last, is a motor car that is really distinguished. 

The beautiful body is so expressive of power, fleetness, 
comfort and safety, the disappearing top and concealed 
spare wheel and tires so logical, that you are prepared to 
find a chassis that is a triumph of engineering and a 
twelve-cylinder engine unequalled for power, flexibility and 
economy. The new Pathfinder is a car of utmost luxury 
and refinement. For the dealer the new Pathfinder Seven- 
Passenger Touring Roadster means prestige as well as profit. 




THE PATHFINDER COMPANY 

INDIANAPOLIS, U. S. A. 
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ITS originality of design gives it a special appeal to people 
of means who seek, the new and individual — yet its 
departures from conventional design are so logical and 
convincing that even the most conservative will be attracted 
by their manifest desirability and by the thorough quality 
of the car as a whole. 

The new Pathfinder Seven-Passenger Touring Roadster 
as the most talked-of car in America, presents a new oppor- 
tunity for capable dealers to enter successfully into a field 
hitherto closed to them. 

Though the Pathfinder is now represented in a majority 
of the large cities, we can take care of about fifty additional 
dealers and shall be glad to present the Pathfinder in detail 
to dealers where we are not now represented. 

THE PATHFINDER COMPANY 

INDIANAPOLIS, U. S. A. 
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B9SSERT 

ABSOLUTE DELIVERIES 

Over one hundred automobile manufacturers will accept no other than Bossert pressed 
steel parts. As model after model follows the trend of modern construction, sub- 
stituting pressed metal parts for bulky and cumbersome castings and forgings, there 
is an ever increasing demand for Bossert products. Manufacturers have learned that 
they can depend on 

"THE BOSSERT WAY" 

(// if can be done in pressed metal we can do it.) 
to supply them with their standardized units of construction. 

We are specialists in the working and stamping of pressed metal. Our engineers 
are accepted authorities in this line of work and will gladly co-operate with you to 
insure the most satisfactory solution of your problems. We have the largest metal 
presses in the world in splendidly equipped daylight factories with a capacity which 
will enable us to meet your production requirements with promptness and regular- 
ity. We guarantee deliveries, as and when specified. 



THE BOSSERT COMPANY 



UTICA, N. Y. 
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LIGHTER-STRONGER-MORE DISTINCTIVE 

An X-RAY of a Babcock Body would reveal its 

skeleton of steel ! 

Showing through the phantom outlines of this beautiful panel body is seen the light, 
compact steel frame (fully covered by the Babcock Patents) which adds 2/3 
in strength, saves 1/3 in weight, and yet in no way detracts from the external sym- 
metry and finish. Like the human skeleton, its presence is felt unseen. 




COMMERCIAL BODIES 



No more beautiful bodies are made. Side panels 
consist of one huge sheet of VEHISOTE — crackless — 
jointless— flawless. The checking, blistering, the 
gaping seams, unavoidable in wooden panels, are 
impossible with this impervious one-piece material. 

On this foundation, sheer as polished marble, is 
applied the finish — 12 coats of paint and Tarnish, 
brushed on and rubbed to the coach-builder's endur- 
ing lustre. 50 years' experience in body-building has 
made us masters of the art. You do not have to order 
specially to get this smooth evenness of finish. ALL 
Babcock Bodies have it. 

Nine hundred and ninety-nine others were "laid 
down" at the same time this body was, all exactly 
alike. At the same time many other types were being 
made— a thousand each. The "Unit System," as 
exemplified in the successful manufacture of motor 



cars, is demonstrating the same results in the produc- 
tion of commercial bodies— Quality Goods at Quantity 
Prices. 

Our tremendous quantity production, together with 
low overhead (ample waterpower, latest efficiency 
methods, and 12 acres of factory floor space), enables 
us to sell at prices but little above those you pay for 
bodies that are not to be compared with these in 
quality. 

DEALERS — Your trade is looking for Lowest Final 
Cost in Commercial Bodies as well as Chassis. Babcock 
Bodies represent Lowest Final Cost. They are what 
buyers want. Let us put you in position to profit by 
the intelligent demand which the public consciousness 
of Babcock Reputation and Quality is creating. 

Write Us Today. 



WMPUB M1P(ffi>WM 



FOUNDED 1845 
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Portals of 
Enchant 





Hi 




IN all opera there is no more enchanting music 
than "Madame Butterfly." The exquisite rapture 
of "U'i Bel di Vedremo," the greatest aria of 
Puccini's opera, is in itself enough to transport the 
hearer to the fairyland of Spring in Japan. 

The whole enchanted realm of grand opera, with 
all its splendor and wealth of beauty, comes to life 
through the magic portals of the 

COLUMBIA 

GRAFONOLA 

Your favorite opera, your favorite aria — your favorite 
solo, duet or ensemble, sung by world -famed artists of 
opera, is translated into enthralling reality on 
Columbia Double-Disc Records. 

The opera can be a nightly delight, hearing 
its great voices a joy at your instant call, if 
you have this greatest of musical instruments 
with Columbia operatic records in your home. 

Hear a Columbia Grafonola at your dealer's 
today. Prices $15 to $350. 

New Columbia Records on sale the 
20th of every month. 
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HAYES 

WIRE WHEELS 

Experience, equipment, ample resources, anything 
and everything that could contribute to and posi- 
tively assure a worthy product, has been called 
into plav in the manufacture of "Hayes" Wire 
Wheels.' You expect the best from "Hayes' — 
and you get it. You will see them at the show. 
Catalog ready now. 

Exhibited at Chicago 

Castle & Kyte 

Exclusive Selling Agents 

872 Woodward Ave. Detroit, Mich. 
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Four cylinders, IY A x 4<A 
in.. 22'A hp., A. L. A. M. 
rating. Develops 36.9 hp. 
at 2800 revolutions per 
minute. 




Polished Perfection 



A KEEN appreciation of the fact 
'L that no motor is fully sold until 
k " rib- 1 reaches and satisfies the car 
buying public has led us to devote all 
our skill/ resources and manufacturing 
energies to the production of one type 
and one size of motor. 

Through concentration and specializa- 
tion on this model — we have virtually 
bound ourselves to produce a motor 
that simply must excel. We have no 
other size or model to offer if this does 
not satisfy. Therefore, as a logical se- 
quence, our sole business is to produce 
this motor of such quality, such work- 
manship, such flexibility and such 
smoothness of operation, such power 
and durability that it does everything 
expected of it — and more. 
"This one thing we do" is the slogan 



of the G. B. & S. organization and its 
practical result is a four-cylinder motor 
developed to the point of polished per- 
fection. 

1917 Refinements include: Shorter in- 
take permitting placing of Carburetor 
closer to motor, reducing gas friction. 
New chain adjustment — you can take 
up all slack quickly while motor is run- 
ning. Larger Chain. Larger flywheel 
giving greater starting torque. Larger 
flywheel housing providing ample room 
for placing of an inboard starter — any 
standard make. G. B. & S. motors 
now provide for 2 unit starting and 
lighting system exclusively, operating 
thru Bendix drive. 

For blue prints and other information 
write 



Golden, Belknap & Swartz Co. 

DETROIT, MICH. 
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Radiator Shells, Oil Pans, 
Gear Cover, Gasoline 
Tanks, Mufflers. 



Deliveries on Time 

In your relations with G. P. & F. you are 
constantly moving forward. 

From the time your order is received until 
your pressed steel parts are delivered, they 
are continually approaching completion. 

Thirty-four years of successful experience 
in handling sheet metals — and more than 
fifteen acres of factory in which to handle 
it — insure progress from the start and 
deliveries on time. 

And there is other economy besides time 
in using G. P. & F. Pressed Steel Parts. 
Send your blue prints or samples for esti- 
mates. 

Geuder, Paeschke & Frey Co. 

1422-1700 St. Paul Ave., Milwaukee 
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— for both prove their worth through their ability to resist wear 
in the grind of steady service. But shoes may wear out without 
actual danger. Quality in Brake Lining is absolutely vital. 

diAR'CO is built to back your good workman- 
ship. It is a firm foundation on which hun- 
dreds of dealers are building a reputation for 
quality work and quality accessories of all 
kinds'. GARCO is solidly woven. It holds 
with the grip of a giant till the last shred is 



entirely gone. For Safety's sake, recommend 
GARCO for every brake lining renewal. When 
your customer leaves the choice of brake lining 
up to you, use GARCO. Clinch his future 
business along this line for all time. 



GARCO is sold by all Jobbers. W rite yours today for our fair-deal 
proposition. The < JARCO Line of Asbestos Auto Specialties is com- 
plete. Investigate GARCO Transmission Band Lining; for Ford Cars. 

General Asbestos & Rubber Company 

MAIN OFFICE pUADT rCTHW G C 
AND FACTORIES: ^xl/\tvJL/E/0 1 V-JIN, Kj. 

BRANCHES: 58 Warren St., New York; 311 Water St., Pittsburgh, Pa. ; 530 Golden Gate Ave., San Francisco, Gal. 
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Get in 



On The Ground Floor 

— of quickest starting — smoothest acceleration — 
greatest flexibility — swiftest speed — mightiest 
power and the utmost of fuel economy — that can 
he obtained from your car. 

The New 
Stromberg Carburetor 

—opens wide the way and keeps it open. 

It has shattered all records for fuel savings — 
increased mileage — speedy get-aways — and devel- 
opment of driving force — over the world's worst 
roads — under severest car-killing weather condi- 
tions. 

And this performance of promoting 100% car 
efficiency — minimum cost and care of operation — 
maximum speed, mileage and power is perpetual. 
The excellence of construction and unfailing 
accuracy of operation of the New Stromberg 
assures actual day-after-day delivery of the highest 
known standard of carburetor action — -on any car 
under any road or climatic condition. 

See it at the Chicago Show and be convinced. 

If you do not attend the Show be sure to send 
for interesting information. Give name and 
model of your car. 

Stromberg Motor Devices Co. 

Dept. 118, 64 E. 25th St., Chicago, 111. 
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"No hill too steep — 
No sand too deep" 

11 



There is a big demand for the "Wolverine Eight." 
See it at the Chicago Show and you will 
understand why. Get these facts: 



The more you know about eights and 
the more you know about motor cars 
in general the quicker you will be to 
appreciate the points that are making 
the "Wolverine Eight" the most popu- 
lar and quick-selling car ever built by 
the Jackson Automobile Company. 

We invite your attention to two im- 
portant factors in this success— the 
Ferro-Jackson motor, and the pleasing 
variety of beautifully finished, well-built 
bodies offered in connection with the 
Wolverine eight chassis. 

The Ferro-Jackson motor is creating an 
amazing interest in the Jackson car. It 
is the first American-designed. V-type, 
eight-cylinder motor with enclosed over- 
head valves without cages. 

It is the first eight as well as the first 
V-type motor to be cast with both cylin- 
ders and upper half of crankcase in one 
piece. 



It is rated at 28 h.p. and shows in excess 
of 50 horsepower on block test at 2800 
revolutions per minute. 

It is economical to a surprising degree — 
shows an average of 17.7 miles to the 
gallon of gasoline on touring tests. 
Some owners report better than that. 

And it is an exponent of the finest type 
of motor smoothness, flexibility, quick 
acceleration. It shows surprising free- 
dom from vibration at all speeds. 

You will find the body styles up to the 
minute. You must see them to reallv 
appreciate their extra quality. 



Five-Passenger Touring Car, $1295. Four- 
Passenger Cruiser, including five wire 
wheels, $1395. Wood wheels $100 less. 
Two-Passenger Roadster, $1295. Five-Pas- 
senger Sedan (Demountable Top), includ- 
ing regular top, $1505. Seven-Passenger 
Jackson-Springfield Sedan, 1995. All prices 
t.o.b. 

Dealers : The fifteen-year-old reputation 
of the Jackson Automobile Company for 
producing cars of strength, power, com- 
fort and ease of riding is more than 
lived up to in this new model. Write 
and learn more of the sales opportunities 
offered you in the agency for this car. 



Jackson Automobile Company 
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The 
Only 



Adjustment 



By a slight turn on the screw here illustrated you 
can adjust the HOUDAILLE (pronounced HOO- 
DIE) HYDRAULIC SUSPENSION, or Shock 
Absorber, to the exact resistance desired for any 
make or weight of car. 

That is the only adjustment, and it is a perfect 
adjustment for there is no strain exerted upon it to 
weaken or change it. The turning of this screw 
simply opens or closes the apertures through which 
Castor Oil is forced by the rotary piston. 




HOUDAILLE 

p {pronounced hoo-die) 

Hydraulic Suspension 



This Hydraulic Recoil Check has only one mov- 
ing part. It is perfectly simple in construction, 
and the basic principle of its design is precisely 
that of the recoil checks that have proved so 
successful on the big guns now in action on the 
battlefields of Europe. 

It retains its usefulness unchanged the 'year 
round, for the viscosity of the oil used (Castor 



Oil) is not affected by heat or cold within atmos- 
pheric ranges. It contains no springs or frictional 
discs of any kind. 

To attach the HOUDAILLE requires not the 
slightest change in the body or chassis of the 
car. There is only one model for all cars, as 
it is universally applicable and has a practically 
limitless adjustment. 



We invite exhaustive tests by manufacturers 
and engineers, at no expense or inconvenience 
to them. The HOUDAILLE is attached with 
very little trouble and in a short time. Its dem- 
onstration is easy, and its principles immedi- 
ately understood and appreciated. 



Houdaille Shock Absorber Company, Inc. 

1737 Broadway, New York 

0 
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THE CHOICE 
5F MEN WHO 



KNOW 



During the Chicago Show 

in the Greer Building 

discriminating dealers and discriminating motorists will 
have the opportunity of viewing a car positively without 
peer among 1917 sixes — the distinctive, aristocratic, 
luxuriously appointed 

Lozier Six $2775 

No car — domestic or foreign — more closely approaches the 
ultimate in high price car design — in that marked individ- 
uality of performance, construction and the fine bearing of 
a thoroughbred which enables a car to dominate any 

occasion. 

The 19 17 LOZIER Six is a monumental achievement. It bears the stamp 
of prestige. It meets the exacting demands of those who prize exelusive- 
ness — a getting away from the rank and file of common cars. Here is a 
car which establishes an enviable standing in motordom for dealers as 
well as owners. 

Send for handsomely illustrated descriptive catalog. 



LOZIER MOTOR 
COMPANY 
OF DETROIT 



Dealers: Visit us during 
the Chicago Show, call 
on us at Detroit, or 
write us for one of the 
most attractive business 
building propositions 
ever offered. 
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There are more 
than 600 Rayfield 
Service Stations in 
principal cities and 
towns of the United 
States. 



The 

Guarantee 
is uncondi- 
tional. The 
Rayfield must 
prove itself in 
every way a 
better carburetor 



— and their performance: 



'ROTIELD 

(ARB I TRE TO US 



SEKVKB STAXKW 



Special Exhibits at the 
Chicago Show at Coliseum 
and at Chicago Branch 

1140 Michigan Ave. 

Open house at both exhibits — you'll 
be welcome and interested. 



Findeisen & Kropf Mfg. Company 

21 17 Rockwell Street, Chicago 



More flexible — greater 
range of power — save 
from 20 to 50 per cent 
in fuel. Quicker 
pick-up and start- 
ing — more power 
in climbing. 

A. b e 1 1 e r 
than the one you car bure tor 

have — and prove for better 

if to your satis fac- cars. 
tion — if not, full 
purchase price wilt 
be returned. You 
have thirty days to 
decide. 



BRANCHES: 



1 140 Michigan Ave. 
CHICAGO 



1902 Broadway 
NEW YORK 
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Curtiss Aeroplanes are 
standardly equipped with 
VICTOR BEARINGS 



Victor 

Bronze Back and Die Cast 

Bearings 



Conquerors of the air and speedway — men and 
women before whose mounts time and space are 
as nothing — stake their reputations and fortunes 
on VICTOR bearings. And VICTOR bearings 
always prove worthy of the trust 

There were VICTOR bearings in the motors of 
all record breaking Curtiss aeroplanes — 

Aitken in the front ranks around speedways 
and on the sturdy Peugeot that carried Johnny 
throughout the United States last summer. 

Bearings that make good under the stress of 
record breaking in the air and on the race course, 
can be relied upon to give the same kind of 
service on pleasure and commercial cars in daily 
operation. 

Write for sample VICTOR bearing. Send us 
your blue prints. Let us make quotation on your 
requirements. 



Modern Die and Tool Company 

Indianapolis, Indiana. - 

. (gAiTKEN 




1 L 
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DISTRIBUTE REAL OIL PAINTINGS 
LIKE THESE TO YOUR DEALERS 

Made in reliefcd oil paint colors, including the thick daubs of oil paint like the 
original, they are invariably taken for original oil paintings. Each one on artists' 
canvas mounted on Keyed stretchers. Made in any size. Original size of the 
PACKARD is 12x43 inches— the OLDSMOBILE and HOUK WIRE WHEEL 
paintings, 24x34 inches. 



MEYERCORD OIL PAINTINGS 



ON 
CANVAS 



Commend themselves at once to the manufacturer desir- 
ing distinctive display advertising. In a word, they are 
P a,n i"" gs Produced in quantities. Dealers regard them 
as highly as oil paintings. They command preferred dis- 
play space and are permanent advertising. Light in weight 
and inexpensive to ship. No breakage. 



Factory bird's-eye views made by our patented process 
cost no more than framed black and white photographs 
purchased in quantities. We also originate Oil Paintings 
like the OLDSMOBILE and HOUK WIRE WHEEL 
subjects. 



THE MEYjERCORD COMPANY 

CHICAGO 



Before investing i n 
ordinary display adver- 
tising for your dealers 
learn more about MEY- 
ERCORD OIL PAINT- 
INGS. Get prices and 
see samples. 



f 
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Worm Gear Continues to Increase 



FOR 1917 almost a 50% increaae in the use of worm gear has been registered, according to the 
accepted statistics as compiled from manufacturers' reports. This brings the percentage of worm 
gear models for 1917 up to 61(4%, with five Dther methods of drive dividing the balance. 
*J It should be noted that this is a percentage of models produced — rather than trucks actually produced 
— the only fair way to estimate, as the other method, that of actual number of trucks produced, will show 
an even larger percentage in favor of worm gear. 

SHELDON 

q Chain drive has fallen from 79 % in I 9 I 3 to 69 % in 1914, 59% in I 9 I 5, 33 % in I 9 I 6 to 20% in 1917. 
<I The internal gear rose from I % in 1913 to a little over 12% in 1916. but this year it drops off to 
less than 10%. 

<I In this same length of time the worm gear has risen steadily from I % in 1913 to 6 I '/ 2 % >•> >ke com- 
ing year. 

In other words the marked superiority of the worm and gear as a type of final drive is so thoroughly recognised that nothing 
can stop its progress and dommancy. 

THE SHELDON AXLE AND SPRING COMPANY 

Licensed under the Kardo patents. 9) 

Makers of Springs and Axles for More Than 50 years 
WILKES-BARRE PENNSYLVANIA 
Chicago: 122 S. Michigan Blvd. Detroit: 1215 Woodward Avenue San Francisco: 444 Market Street 



1Q16 



1917 






WORtt 
DRIVE 



A 
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Let "PERRY" Lock Your Car 

With the "Perry" on your car it can never be 
stolen. For no auto thief ever succeeded in get- 
ting away with a car that was "Perry" Locked. 

Why? Because it simply cannot be done. Let 
"Perry" lock your car and you will always find it 
there when you return. 

TERRY" 

The Only Lock That Thieves Can't Beat 



Insist on 
having one 
installed on 
your new car 




Illustration above shows the 
"Perry" lock for cars other than 
Fords. Attached to any car in 15 
minutes. Positive action — abso- 
lutely safe to drive. Does not in- 
terfere with standard parts of 
steering gear. 

For Fords — $5 



The "Perry" 
lock for Fords 
replaces the 
standard cap on 
the planetary 
housing. Abso- 
lutely prevents 
theft and saves 
its cost in in- 
surance rate 
every year. 




When you 
turn the key 
and remove it . 
from the lock — 
the steering wheel 
spins free. It has 
no connection with 
the front wheels of the 
car. The car cannot pos- 
sibly be steered, so of 
course it cannot be towed 
or driven away. Your car is 
more safe than if you had 
lifted the steering wheel entire- 
ly off the steering column and had 
carried it into the house with you 

SAVE 15% INSURANCE ! 

This is the only lock on the market, according 
to insurance experts, that can't be beaten by thieves. 
It positively cannot be broken or picked. And the re- 
sult is you can get a reduction of at least 15% on your 
insurance by installing the "Perry." 

You can install it yourself — or our 
dealer will install without extra 
charge. Full directions come with 
each "Perry" lock and full satisfac- 
tion is guaranteed under all circum- 
stances. 



What if your car were stolen tomor- 
row? Hundreds of cars will be — and 
you are just as liable to be the loser 
as your neighbor. 

Could you get enough money out of your 
insurance to buy another car as good? 

Why not make the loss of your car ab- 
solutely impossible — by letting "Perry" 
lock it? The cost is but a mere trifle 
compared to your probable loss. And 
the saving in insurance rates will pay 
for your "Perry" very quickly. 




MAIL THE COUPON ! 

Don't wait until your car is 
stolen before you wake up to 
your danger. Get a "Perry" 
now and you can forget about 
automobile thieves forever. 
Even if you are not ready to 
buy, it will pay to find out 
about "the only lock that 
thieves can't beat.'* Mail 
the coupon to-day. 

Mail the coupon at once 
for full discription — prices 
and name of nearby 
dealer. Your car may 
be the next one stolen. 



PERRY AUTO LOCK CO. 

Dept. G-4, 1240 Michigan Blvd., Chicago 



"I want to know" coupon 



Perry Auto Lock Co., 

Dept. G-4, 1238 Michigan Blvd., Chicago. 



III. 



Gentlemen: 

I own a car. 

I want to know more about the "Perry" Auto Lock 
— send mc descriptive Folder and give me name of 
nearest dealer — no obligation on my part. 

Name 



Address 



I 
■ 
I 
I 
I 
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Nothing in the 
Worldlike it 
"for Power- 



Lycoming* Kraneby 
^Machine Co. 
WilliamsportPa. 
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Here are some of the many 
types of springs made in plants of The 
Western Spring & Axle Co. Although they differ 
in design, size and chemical composition, they 
have this in common, that all are scien- 
tifically heat-treated and have in highest 
decree the qualities required for the 
particular service each is to perform. 

The \Vesiern Spring and Axle Company 

Cincinnati Detroit 
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FIRST PAN 



AERONAUTIC 

HELD UNDER THE 
THE AERO CLUE 
THE PAN-AMERICAN AE 
THE AMERICAN SOCIETY OF 

GRAND CENT 

NEW YO 

FEBRUARY 

Mil itary representatives of practically every 
country of the world will visit the Exposition 
to see what the American Aeronautic indus- 
try is producing. 

Congress has appropriated close to 
$20,000,000 for aerial defenses. The aero- 
nautic business in this country for the coming 

PAN-AMERICAN AERONAUTIC EXPOSITI 

ADMISSION 50 CENTS 
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\MERICAN 



EXPOSITION 



AUSPICES OF 
OF AMERICA 
tONAUTIC FEDERATION 
AERONAUTIC ENGINEERS 



RAL PALACE 

*K CITY 

8 to 15, 1917 

twelve months will amount to about 

$50,000,000. 

Engineers, technical men and others will 
welcome this opportunity of seeing just what 
this country is doing in aeronautics. 



Address all communications to 
HOWARD E. COFFIN, Chairman 



DN, 297 MADISON AVENUE, NEW YORK 

Telephone Murray Hill, 71-72 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



172 



THE AUTOMOBILE 



January *5, 1917 



INTEGRALLY 



PARK 



COUNTERBALANCED 

Patent Applied for 




I QuicK Get- 

W Away." Higher R. 

P.M. Smoother run- 
ning motor. Reduced 
vibration. Eliminated bear- 
ing troubles. 

We have shipped 32,585 Counterbalanced Crankshafts to 
January 18th, 1917. 



The Park Drop Forge Co. 

Cleveland 



THE 

MOTT WHEEL WORKS 

OLDEST RIM MAKERS IN AMERICA 

Manufacturers of CLINCHER RIMS, 
WIRE WHEELS, STEEL BICYCLE 
AND MOTORCYCLE RIMS 



Satisfactory Service Guaranteed 

THE MOTT WHEEL WORKS, UTICA, N. Y. 



■iiniiniiiiniiiB 
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======= 

BALL 
BEARINGS 




MAKING THE MOTOR DEPENDABLE 



What kind and what quality of bearings 
are used does not concern the assembler. To 
him, a ball bearing, its installation and ad- 
justment are mere incidents in a day's work. 

But it means vitally more to you — for it is 
the kind and quality of the bearings that go 
into your car's motor, transmission, axles and 
auxiliary equipment that keep it on the road. 

No motor is any better than its bearings- 
no better than its main shaft bearing — no 
better than its secondary bearings. And for 



the reason that the function of one bearing 
is as important as t v .e function of one many 
times as big and as prominent, it never pays 
to accept any bearing short of the best. 

S K F Ball Bearings are made of Swedish 
Crucible Steel and their double row of balls 
in staggered relation insures not only strength 
and endurance beyond the capacity of the 
average type and kind, but the degree of 
exactitude to which each detail of their man- 
ufacture is carried, underwrites "Quality and 
Service.'' 



HARTFORD 



5KF BALL BEARING CO. 



CONN. 
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Beware of 
Imitations 



jht-anq 
interlock is your 





This perfect three- 
piece construction jus- 
tifies the name— EVER- 
TIGHT. Note how ac- 
curately the rlKht an- 
gles fit together. En- 
gineers and Engine 
Builders acknowledge 
that this Is the only 
proper construction 
for safety and preven- 
tion of leakage. 



Insist On 
Ever - Tight 



PISTON RINGS 



Keep ALL the Power INSIDE Your Cylinders 



The power you lose through leaky 
cylinders does not help your engine 
along at all. Yet it costs you money. 

Install Ever-Tight Piston Rings and 
save this valuable power. 

Ever-Tight Piston Rings are made 
especially for leaky cylinders. They 
are guaranteed to give compression in 
out-of-round cylinders as well as in 
true ones. You do not have to re- 
bore worn cylinders — Ever-Tight will 
fit them. They increase compression 
and decrease friction, giving them 15% 
to 25% more power. Ever-Tight Pis- 

EVER-TIGHT PISTON RING CO., 



ton Rings are the greatest gasoline 
savers and practically eliminate carbon 
troubles. 

You can make automobiling a pleas- 
ure and your truck service a paying 
proposition by installing Ever-Tight 
Piston Rings, the only perfect three- 
piece piston ring on the market. It is 
the leader. 

Motorists everywhere are enthusias- 
tic users of Ever-Tight Piston Rings. 
Why hot install them in your car? 

For sale by all dealers. 

1428 Chestnut Street 
St. Louis, Mo. 
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THE TIRE OF DESTINY 

6000 Mile Guarantee. Epoch Making in Tire Construction 

NABOB QUALITY is buflt to satisfy 
an IDEAL— not to meet a PRICE. 
The NABOB tire gives birth to a new 
standard in the tire industry and holds a 
like position in this line of endeavor as 
that which the Rolls-Royce — Simplex — 
Lancia — De Dion Bouton occupy - in 
motor car building. 



Made in East Palestine, Ohio, by 
The East Palestine Rubber Company 



Executive Offices: 
Pittsburgh, Pa. 



ANNOUNCEMENT 
TO OUR DEALERS 

WE announce that contract 
has been let with W. C 
Owen &j Company of Cleve- 
land, Architects and Engineers, for 
immediate construction of model plant 
adjoining our present buildings, 400 ft 
* 54 ft On completion capacity will 
be five hundred tires daily. 

TO CONSUMERS 
The NABOB Economic 
Tire Plan is an Economic 
Evolution — woven in the 
fabric is an economic prin- 
ciple — its essence is the di- 
vision of tire mainten- / J? 
ance cost — it is a J 
mathematical cer 
tainty — to doubt 
it would be to /^r 
doubt arith- /j> s's's 
metic. S&p 



r# 4 



Limousine Luxury With Your Present Open Car 



Blackmore Door Curtain Openers give you all the advan- 
tages of a car enclosed in wood or glass. When curtains 
•re attached, they enable you to open your doors all the 
way up. No buttons to fuss with, no curtains to bother 
you. No "ducking" or stooping to enter or leave the car. 
These patented Blackmore Openers are simple inexpensive 



steel supports for automobile door curtains. They enable 
the open body to offer every advantage of the closed 
limousine. Once you have attached them you can forget 
all about your curtains until spring. The openers can be 
instantly detached and put away with your curtains. 




The Old Way 



- BLACKMORE - 

DoorOjrtain Openers 

DON'T PUT UP YOUR CAR THIS WINTER 
TAKE IT TO YOUR NEAREST TOP MAKER 

and have Blackmore Openers attached in an hour's time 



Standard Equipment on 1917 Models 

Packard Rao Jackson 

Cadillac Whit* Locomobile 

Studebaker Franklin Chalmers 




Wtthth* BUckmora Door Curtain 



DAYTON TOP IMPROVEMENT COMPANY, DAYTON, OHIO 

PATENT NOTICE: We control basic patents on door curtain openers, and will vigorously prosecute any infringers 
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CAN YOU PICK COMFORT 
WHEN YOU SEE IT? 

It's easy to recognize comfort — and 
the absence of it — in the familiar 
figures of the kitchen chair and the 
over-stuffed, though both of them 
are chairs. 

w & c 

The Original Double Arm 
Shock Absorber for Fords 

— "over-stuffs" your Ford. Pads out all the 
roughness and makes it ride like the deep uphol- 
stery on your favorite easy chair. Say "W & C" 
to your dealer, and get that comfort in your Ford. 
Better than the best riding sensation you can ex- 
pect from your car until you try W. & C. Do it 
today. 

Specially Interesting Dealer*' 
offer. WRITE FOR DETAILS. 

PHILIP H. WEBBER & CO. 

HOOPESTON, ILLINOIS 




DYKE'S 

HOME STUDY COURSE OF $ 1 C 95 
AUTOMOBILE ENGINEERING * 



Prepaid 

For Your Boy, Yourself, Your Chauffeur 

Consists of 

t'ms simplified Instructions with 1750 illustrations treating 
every detail of the automobile from the principle and con- 
struction to valve timing, etc., with examination questions 
which bring out Just those points you want to know and 
ought^ to know— points you would never gain by reading 

I — Working model of single cylinder ,- T" head engine. 

I — Working model of magneto. 

I — Working model of carburetor. 

1 — Working model of clutch and gear box. 

I — Working model of differential. 

I — Working model of 4-cylinder "L" head engine 

I — Working model of 6-cyllnder "L," head engine 

I — Progressive chart manikin. 

All packed in a neat box with full instructions. 

THE EXAMINATIONS: Don't lose sight of the fact that 
the examinations are the chief feature of this course. A 
person will learn a great deal more by answering the exam- 
ination questions than he would by merely reading a book — 
because he must look up the answers to the questions before 
writing them down, and when he writes the answers down 
he memorizes, and step by step he advances In a progressive 
manner. 

DYKE'S AUTOMOBILE $1 O 95 
INSTRUCTOR .... 1 

Consists of all the above but without examinations and 
Instead of course being divided into four books. It Is bound 
Into one book: the Auto Encyclopedia. 

What Noted Motor Authorities Say 

Lord Montaaru of Beaalleu, member of the House of Lords sad 
founder of tbe great Brooklands automobile tracks near London, writes : 
"I bare read your Auto Instructor and consider It to be of great value." 
Glwood Hnynesi "1 regard this as Just the kind of Instructor 
needed, in order to show not only the mechanism, but to sbow it In 
actual operation." Chai, Duryeai "I did not think it possible to 
get ao much real Information into such an instruction and yet keep It 
so concise and simple." Barney Oldfleld: "If a person can't learn 
from this be can't learn at all." Elbert Hubbard (deceased), 
•aid: "Your proposition seems to me tbe most reasonable and direct 
method of teaching a beginner." 

Mr. Dyke has been Identified as a pioneer Inventor, supplyman, etc., 
irith the auto Industry since Its beginning. He originated tbe first auto 
supply company and manufactured and marketed tbe Unst float type 
carburetor and published the flrst practical automobile book In America. 

THE DYKE METHOD OF INSTRUCTING BY MAIL 

Is a new Idea. A new invention. Working models are used on which 
you can see the parta in actual operation. 



ACTUM. METAL PISTONS 
AND CONNECTING -RODS 




CRANK SHAFT. "THROWS* 
PLACED 120 DEGREE) APART 



Tbie Is tbe crank shaft and piston side of the 6-cyllnder engine model. 
This model and 6 others Included wltb course. Price of 6-cyl. engine 
model alone, $3.35 prepaid. (Modela work by band.) 
Write now for descriptive matter or order a aet today. 
Tbe supply of models Is limited. I Imported from London.) 

Note— If you don't pare to Invest * I ."».!».■>, send for a 
copy of Dyke's Antoinoblle Encyelopedln — Bth edition, 
[•rice #3.30 



U1IIUU, 

nrepald, or the 4-cyllnder engine model 
$2.50. The it-cylinder GN model Is W3.RO If purchased 
separately. 

The Remy Electric Co., tbe big company who make electric systems 
for some of the leading auto manufacturers, say : "After Inspecting 
your fifth edition we have found It to contain more valuable Information 
covering all of the equipments as applied to automobiles than any book 
that we have Investigated on this subject." 

Address A. L. DYKE, Publisher and Importer 
Box 24, Hoe Building, St. Louts, Mo. 
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Crank shafts, cam shafts, 
connecting rods, rocker 
arms, ignition forgings, 
valve stems, lamp brack- 
ets, spindles, gear blanks, 
levers, motor supports, 
weldless rings, etc., are 
unequaled by other 




■ 



• ■"•.....„«..>"" J - t 



MARK. THAT 




OBENBERGEK facilities and ex- 
perience together are easily able to 
turn out the finest products. 

Every OBENBERGER shipment is 
backed by our far-famed service — 
always at the call of every user. 

This applies, as well, to OBEN- 
BERGER Forgings hammered 
from Billets — unsurpassed in ma- 
terial, workmanship, achievement 
and service. 

A trial order will prove to you the 
superiority of OBENBERGER 
products. Write today for details. 



i ll I 





| PITTSFIELD DISTRIBUTOR 

5 Ueee Current Only When Necessary To Produce Spark — Make 
/ and Break Positively Mechanical Operation* — 

No Springe, Tripe, or Hammers. 

THE KEYNOTE OF THE PITTSFIELD BATTERY 
IGNITION SYSTEM is in the breaker mechanism of the 
Distributor. 

As your breaking cam revolves it first forces the 
platinum points together (as illustrated) ; then, in the 
same cycle, it forces them apart. You will note that 
this action is entirely independent of springs, being posi- 
tively and completely effected by the cams. 

The contact is firm and certain, but of such short 
duration that current consumption is exceedingly small, 
although ample to produce hot sparks at speeds greatly 
in excess of the highest engine demand 

Dags — both electrical and mechanical — are practically 
eliminated, and the synchronization of timing is practi- 
cally perfect. 

The whole outfit is compact and made into a single 
unit, including the coil. The only external wire (except 
spark plug leads) is the lead to the battery. 

| PITTSFIELD SPARK COIL CO., nT S$g"> 
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G&O 

Radiators 

FOR 

PLEASURE CAR 



AND 



HEAVY DUTY 
SERVICE 



The G & O Mfg. Co. 



New Haven 



Connecticut 



THE MORE A MAN KNOWS 

about motors the higher is his opinion of the Wis- 
consin. In design, in materials, in workmanship, 
Wisconsin Consistent Motors are unexcelled. Our 
attention is fixed on keeping the quality up, not on 
speeding production up. 

Write for specifications of motors for pleasure cars, 
trucks or tractors. 

WISCONSIN MOTOR MFG. CO. 

Sta. A, Dept. 310 MILWAUKEE, WIS. 

New York Branch: SO Church St. 
T. M. Fenner, Factory Representative 

Pacific Coast Distributor — Earl P. Cooper Co., 1428 Bush St., 
Sap Francisco, Cal., and 1310 So. Los Angeles St., Los Angeles, 
CaL 




Ever notice the difference 
in the engine speed by 
varying the spark lever? 

Most magnetos give their 
best spark in the advance 
and are consequently weak 
when retarded while throttling 

The patented pole shoes used in 

HIGHTENSION 

SIMMS 

MAGNETOS 

account for their ability to generate the most 
intense spark at low speeds in the retard and in 
the advance at high. One rea- 
son for their flexibility and sur- 
plus power producing spark. 

Write for literature 

THE SIMMS MAGNETO CO. 




273 No. Arlington Ave. 
East Orange, N J. 
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The "JASCO" TANK 

IS USED ON BURFORD TRUCKS 

Because the manufacturers of this car have decided that it 
was the only gasoline receptacle good enough for their 
customers — a drawn steel, seamless, tinned and tested tank 
that cannot leak under the most severe service. 

Made for all. cars. At your dealer's or direct. Send for 
details. 

■'w""sTi 




The "Jaioo" Tank la used and In domed by the fol- 
lowlng prominent manufacturers: 

PLEASURE CARS 
Blddle Motor Gar Company, Simplex Automobile Company, Mercer 
Automobile Company, Lozler Motor Company, Stanley Motor Carriage 
Company, James Cunningham Son & Company, H. H. Franklin Mfg. Co. 

TRUCKS 

Baldwin Locomorlre Works, Autocar Company, General Vehicle Com- 

5 any, H. G. Burford Company, Peerless Motor Car Company, Garford 
lotor Track Co., Gramm Motor Truck Co., Thomas Auto Truck Co., 
Motor Tracks, Ltd., Canada. 

JANNEY, STEINMETZ & CO. 

Main Office: PHILADELPHIA 
New York Office: Hudson Terminal Building 



W juv i^uu ISW K 

REVOLUTIONS PER MINUTE 



LeRoi Motor 

3^x4t MODEL C 
FOR THE LIGHT ROADSTER 
TOURING CAR 

OR 
TRUCK, 




The business of manufacturing Le Roi 
Engines, formerly conducted by Milwaukee 
Machine Tool Co., is now carried on by 



Im i?oi a 





Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

Write for Complete 
Information 






These Are 
the Manufac- 
turers Who 
Equip With 




Have You This 
Plug On Your Car? 
Accept No Plug Unless A C is Burnt Into the Porcelain 
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Quality Goods 

Make Old Cars 
Look Like New 



The longer you wait the more expensive it will be to 
refinish your car. DO IT NOW with 

Peerless Automobile Specialties 

A different product, made especially for each part of 
an automobile. 




Peerless 

Ing 
Peerless 

Ing 
Peerless 
Peerless 

Gloss 
Peerless 
Peerless 

Black 
Peerless 

Gray 
Peerless 



Mohair Top Dress- 
Leather Top Dress - 

Lining Dye 
Lamp Enamel — 

Lamp Enamel — Dull 
Cylinder Enamel — 

Cylinder Enamel — 

Cushion Dressing 



Peerless Jet Black Fender 
Japan 

Peerless Extra Fine Black 

Japan 
Peerless Mlrroroid 
Peerless Ford Top Dressing 
Peerless Auto Body Polish 
Peerless Tire Paint 
Peerless Anti-Rust Rim 

Paint 

Peerless Acid Proof Battery 

Box — Black 
Peerless Liquid Wax 
Peerless Shellac 



Used and endorsed by over a million car and over SOOO auto 
painters. 

Sold all over the U. S. and Canada by Accessory Jobbers and 
Dealers, Garages and Hardware Stores. 

THE COLUMBUS VARNISH CO. 

Makers COLUMBUS, OHIO 



MODERN" 
START I Nti, LIGHTING 

IGNlTlONSrsTEMS 




Modern Starting. 

Lighting and 
Ignition Systems 

By VICTOR W. PAQfi, M. B. 

Member Society of Automobile Engineers 
Author of "The Modern Gasoline Automo- 
bile," Etc. 

250 Specially Hade Bngravinge 

yearly 400 (5*4x8) Paget. Folding Platet 

PRICE $1.50 
A Self-Educator on Electrical Systems 

THIS practical volume has been written with special reference to 
the requirement! of the non-technical reader desiring easily under- 
stood explanatory matter relating to all types of automobile Ignition, 
starting and lighting systems. It can be understood by any one, even 
without electrical knowledge becaoBe elementary electrical principles 
sre considered before any attempt is made to discuss features of the 
various systems. These basic principles sre clearly stated and Illus- 
trated with simple diagrams. ALL, THE LEADING SYSTEMS OF 
STARTING, LIGHTING AND IGNITION HAVE BEEN DESCRIBED 
AND ILLUSTRATED WITH THE CO-OPERATION OF THE EX- 
PERTS EMPLOYED BY THE MANUFACTURERS. WIRING DIA- 
GRAMS ARB SHOWN IN BOTH TECHNICAL AND NON-TECHNI- 
CAL FORMS. ALL SYMBOLS ARB FULLY EXPLAINED. This is 
a book of REAL MERIT. 

A COMPREHENSIVE REVIEW OF MODERN STARTING AND 
IGNITION SYSTEM PRACTICE. INCLUDES A COMPLETE EXPO- 
SITION OF STORAGE BATTERY CONSTRUCTION, CARE AND RE- 
PAIR. Explains all types of starting motors — Generators — Magnetos 
and sll ignition or lighting system units. — Considers the systems of 
cars already In use as well as those that are to come In 1016. — A book 
•very one needs. 

Nothing has been omitted, no details hare been slighted. A book 
you cannot afford to be without. 

Book Department 
THE CLASS JOURNAL CO, 239 West 39th Street, New York/City 



BOSCH 



MAGNETO 

ICS M if I0| 

is reliable— every championship race of 

1916 was a Bosch Magneto Victory — every on*. 
You can have that same reliability of ignition 
by simply insisting on Boach. 

Be Satisfied Specify Boach 

BOSCH MAGNETO CO. 220 W. 46th St.. New York 




Lights, Spark, Starter— Dead ! 

t possible time 
Don't rUk it. 



later they will fall you— probably at the 
If you run your electrical equipment by 
Put a 




On Your 



MODEL 354 AMMETER 
Dashboard or Cowl 



It Is a reliable menus of determining tie 
proper rate of charge or discbarge of 
your battery for Tarlous speeds. It en- 
ables you to determine that tie generator 
is working and that the storage battery 
is receiving its proper charge. Write tu. 



Weston Electrical Instrument 
8 Weaton Av... Newark, N. J. 

23 Branches in the Larger Citiet 



Co, 



THE 



AUTOMOBILE 
ENGINEER 



PUBLISHED MONTHLY 



Tie only technical Journal In tie world tolely devoted to the theory 
and practice of Automobile Construction. 

Among tie subjects dealt with are: Chassla Design; Engine De- 
sign ; Tarts and Accessories manufacture : Metals ; Machine tools ; 
Fuels; Shop practice; Works organisation and equipment. 

Each Issue contains Invaluable Information for manufacturers, 
designers and departmental managers. 

Subscription Rates; 
V. 8. A., *2.20 Canada, Sl.SO 

The Publishers: 

II.IFFE A SONS. Ltd. 20 Tudor Street, London, E. C. 
Subscriptions to this paper may be sent to The Class Journal Co., 
239 West 39th Street, New York. 
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BALL BEARINGS 
STEEL BALLS 
AUTOMOBILE SPECIALTIES 

Foreign Representation 



An officer of this company sails foi 
Europe on or about February fifteenth. 

Manufacturers desiring representation are 
requested to communicate with us imme- 
diately. 



C & C SALES CORPORATION 

1765 Broadway 

NEW YORK 




Use the facilities of this perfectly equipped plant for 
the production of small sheet metal stampings of any 
design, also 

BRASS CASTINGS 

in tho Rough, Polished or Nickel Plat* 

Including Hub Caps, Radiator Filler Necks with Caps, 
Gasoline Tank Flanges with Caps. Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

Is prepared for the prompt production of quantity orders of 
rough or highly finished wood-wort assemblies of medium size 
for motor car construction, such parts as rest blocks for ship- 
ping. Pooling boards, back spring boards, running boards, etc. 
We work from Blue Prints and Specifications, bnt prefer, 
when possible, to also have samples for the purpose of securing 
posltlTc accuracy In weight, measurements and design. 
Write us at once for further information regarding the pro. 
doctlon of your requirements. 



ThePfau 
Mfg. Co. 




Cincinnati 
Ohio 



230 Mentor St* 




Showing Spring 
Nut Lock applied 
loose on bolt before 
being set in place to 
hold until taken off. 



Why Not 
Be Sure 

that every part of the en- 
gine, chassis, or body of 
the car you make will stay 
together until taken apart? 



Spring Nut 
Locks 

are the simplest, surest, safest device to 
positively lock any nut on any bolt 
Resists all vibrations. Cannot harm threads. 
Easily applied. Released whenever desired. 



Cheapest and Best 



Manufacturers, Jobbers, 
Garage Men, Repair Men 
and all Dealer* should write 
for prices on sizes now avail- 
able. Orders filled in rotation. 
All sizes by January 1st. 

Spring Nut Lock Co. 

648 Transportation Building 
Chicago 



Spring- Nut Lock 

tightened against . 
Nut. Prevents Nut r 
being shr.k. n oil 
and follows Nut 
tightening 
against ma 
terlal. 





SUPREME AUTO OIL 

Flows Freely at Zero. Starts with the Engine 

Tbls is most Important during tbe winter months. Tou should know 
wbetber tbe oil you »re using "flows freely at sero." All oils do not 
possess tbls feature — notably tbe paraffine base oils, which thicken up 
under cold and often cause great damage to the motor. 

The safe way is to ask for SUPREME AUTO Oil/— It "Flown 
Freely at Zero" and leaves less carbon, owing to the fact that it 
is a Southern Asphalt-base oil containing no paraffine to gum, stick or 
thicken. 

GULF REFINING COMPANY 

PITTSBURGH, PA. 

Tbe Largest Independent Reflnlng Company in tbe World 
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Here Is An Opportunity 

A well-known middle west truck company 
is looking for an ambitious young man for 
its engineering department. He should be a 
technical school graduate, although this is not 
an absolute requisite. He should be willing 
to work with an eye to the future. His com- 
pensation will be commensurate with his 
ability. If he can convince us that he is the 
man we want we have a place where oppor- 
tunity is unlimited. Write Box S. M, care 
of this publication. 





Internal Gear Drive Axle 

There are varying arguments in favor of 
all types of axles. 

The reason-why of the internal gear drive 
principle Is quickly and glmply explained 
in our booklet "Twelve Talks to Engi- 
neers," which we will send you free. 
Write for it. 

CLARK EQUIPMENT CO. 

Buchanan, Mich. 



The Bearings Company of America 

LANCASTER. PA. 

Sale* Department: Western Office: 

604 Ford Building 
Detroit, Mich. 




RADIAL RETAINERS 



COMPLETE THRUST BEARING 



Manufacturers of Star Radial Ball Retain- 
er., Star Ball Thru.t Retainer*. Star 
Complete Ball Thru*t Bearing* 



jf Complete Line of M ^ 

GREASE GUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE BOLTS 

HUB CAPS 
METAL STAMPINGS 

IN LARGE QUANTITIES 

"SterUof" Manufactorad by 

THE WINHLET CO., Detroit. MicH. 

Canadian Factory: CANADIAN WTKXXBY CO., LTD., Wind. or, Ont. 




Passenger 

and 
Commercial 

Car 
Motors 




4-Cylinder— 4-Cycle 



Beaver Motors 

Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Writ* to*i» for BBAVBR 
tpeciflcationt before decid- 
ing on ttie motor to o*e. 

BEAVER MFG. CO. 

l*t * Oklahoma Ave-, Milwaukee.WU. 




We Can Save You Money on 
Cylinder Regrinding and Light 
Weight Semi Cast Iron Pistons, 
Rings and Piston Pins. 

Guaranteed 
0 L workm nship 

and material. 

Get our prices 

Butler Mfg.Co. 

Established 1897 
IND1NANAPOLIS IND. 
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Drednaut Motor Top- 
ping, Mohair Velvet Up- 
holstery, Plush Motor 
Robes, Wool Robes, 
Steamer Rugs, Wexford 
Motor Cloths for Tops 
and Slip Covers, Rubber 
Cloths for Tops and 
Curtains, Felt and Rub- 
ber Radiator Covers. 



•L-C-CHASE & CO- 
boston 

hew york detroit chicago 




rocusma 

STW 




L& J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect Ready 
to attach. 



& Jones Corporation 
Detroit, Michigan 



Models — FOURS ^W^S Model.— SIXES 

Model N 3/ 3 x5 Model 7\V ...3«x4^ 

Mode N 3«x5 ^&ssr Model 7N ...3<AxSX 

Model C 3«jcS^ Model 6P ....3«x5jJ 

"America'! Standard Motor" 

Continental Motors Company 
Detroit— Muskegon, Mich. 

nonti^ltf^L Motors 




*C ZlW^r Electric 
^S&^WZ^' Starting 
Jr* fyr and Lighting 
Gr^/b' Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

Booklet on Special Ford Equipment 

DYNETO ELECTRIC CO., Syracuse, N. Y. 




BRAENDER 
"Dall-Doic" 
Ifon-Skld 



You don't just expect 
good service from 

BRAENDER 

TIRES & TUBES 
— yog get it 

Write for particular, about BRAENDER "Boll- 
Dog" Non-Skid — TUB FASTEST, 8AFB8T. 
SMOOTHEST RIDING TIKE MADE. ~ 

Braender Rubber & Tire Co. 

Fuetorri Rutherford, W. J. 

BRAXCHEB 
260 Wett 54t. St., A'<™ York, ». T. 
674 Au. Broad HI., Philadelphia, Pa. 
1350-54 Bo. Michigan Ave., Chicago, n. 




Trade Mark 




THE METAL OF METTLE 




THE BEST BEARING METAL ON THE MARKET 

Fahrlg Metal it an exceptionally homogeneous tin base copper hardened 
alloy made by our special process from Straits tin and Ingot copper. 
We make every pound of Fahrlg Metal ourselves and can guarantee Its 
uniformity and quality. Ask Stuts, Simplex. Crane, Wisconsin. Klssell, 
Waukesha, Kelly-Springfield. Bearer, Curtlss and the man who makes 
finished bearings. 

Fahrig Metal Company, 34 Commerce Street, New York 
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lor no- 
Other depenoi 
f ., Spotlight* are No. 70 — 
j S $7.00. No. 77- $5 - 

Atk/or 
Bridget 



lendable Old So! 
its are No. 70 — 




LIBERTY SIX 
$1095 

You buy the Liberty because of posi- 
tive proof of its superiority. 

If your territory is not closed address: 

THE LIBERTY MOTOR CAR CO. 



SAFETY FIRST 



Driving during a snow- 
storm or in the rain Is 
dangerous. Tour view 
tnrough the windshield 
la constantly obstructed. 
Equip your car with a 
UNIVERSAL. 
WINDSHIELD 
CLEANER. 
It la easily attached and 
effective in operation. 
Ton can clear your vision 
with one sweep of your 



Price SI. 50 until Feb. 1st, at 
garages and dealers or - f 
Hirers direct. Postpaid. 



JOHN W. JEPSON, 

16 Peach St., Buffalo, N.Y 



■Hiimiim huh mm umi i umiii 




RAJAH TERMINALS 

For Ignition, Starting, Lighting Systems 




CLIP 



Ferrule Clip furnished 
In Throat form, Hook 
form and Short Clip form, 
to at any wire up to M" 
In diameter. 

Wins Clip for quick at- 
tachment any sire cable. 

Collars supplied when nec- 
essary with Clip Termi- 
nals to use with any plug. 
Ferrule Cup 
Thrust Form 
(*4 Actual Slse) 

RAJAH AUTO-SUPPLY CO, 



PRIMARY 

Style "A" made 
In 3 lengths 
from the bend 
of the Ferrule : 



No. 1, 
No. 2, 



13/16 Id; 
11/16 In; 



No. 8, 

Primary with 
ferrules same 
as Ferrule Clip. 




Style A 
Loop No. 1 
(ActualSIxe) 

Bloomfield, N. J. 



John Millen & Son, Ltd., Montreal. Toronto. Winnipeg. Vancouver 



DETROIT 




CANADIUM 

CONSULT US REGARDING ITS ADAPT- 
ABILITY FOR MAGNETOS, MASTER VI- 
BRATORS, CAUTERY KNIVES, COILS, ETC 
Can interrupt circuit at minimum expense to Pur- 
chaser. 

Years spent in its development. Write us asking 
its uses. Can be used to replace platinum. 

The Electro Metals Products Co. 

Patentees and Sola Manufacturer* 

1984 East 66th Street Cleveland, Ohio 




Without Batteries 

a Model T or TK 




MAGNETO 



will start any automobile or truck 
motor — on first lift of crank. Oper- 
a tes on inductor principle. Oil, 
dirt and oil-proof construction. Operates any number of 
cylinders up to 12. Write for catalog and full information. 

Remember a 
K-W Magneto 
Fires Any 

Kind of Fuel ch „„ r Avei 




ignition ay 

ClfVEUHD.OHIO U S A. 




HYATT 
QUIET 

The Roller 
Bearing 

for 

Automobiles 



Inner Tubes, Inner Liners, Outer 
Boots, Inner Sleeves, Blowout 
Patches, Cementless Patches, Cement 
Patches, Red Rubber Tubing 
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(storage batteries 



\ 



STARTING— LIGHTING— IGNITION 

"Cincinnati" Batteries, owing to their special features of construc- 
tion, hare a higher starting ability than other batteries of the name 
dimensions. This is due to the single sealing arrangement which does 
away with the bulky sealing compound usually poured over the entire 
top of the battery. This space Is used In "Cincinnati" Batteries for 
additional plate room, permitting the use of larger plates and thus 
securing a more powerful battery. 

Write for catalog A, which gives full details of these batteries. 

We have an attractive proposition for live dealers. 

THE CINCINNATI STORAGE BATTERY CO. 

22? and 230 Stark Street CINCINNATI, OHIO 



MERCER 

MOTOR 
CAR5 



22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 



Literature Mailed on Request 

MERCER AUTOMOBILE CO. 

400 Whitehead Road Trenton, N. J. 




More than a "trade paper" — an institution of service for 
the merchandise and maintenance departments of the car 
and accessory industry. Builds sales — improves service — in- 
creases profits. 

Published weekly, $2.00 per year — Canada and foreign $4.00. 
Subscriptions solicited only from men In the trade. Send 
subscriptions to 

MOTOR WORLD 
239 West 39th Street New York City 



1RIDIO-PLATINUM. TIPPED SCREWS 
and RIVETS 



Standard 
Sizes 

of these high-grade Screws 
and RivetB carried In stock. 
Securely welded Iridio-Platl- 
num beads. The best and 
most serviceable. 
£$Hi Special Btylea made to order— any 
specifications, ooy degree of hardness. 
S Write us for prices and full information. 

R. & H. PLATINUM WORKS 

of The Roessler & Hasslacher Chemical Co. 
100 William Street, NEW YORK 




"Constant ampere type, 
the proper way to feed 
a battery.' " 



B 



si 



WARD LEONARD 
ELECTRIC CO. 
MT. VERNON, N. Y., U. S. A. 



26 YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 

FOR 

LIGHTING 

AND 

E STARTING i 
SYSTEMS 1| 



MEW PROCESS 

DIFFERENTIALS and 
ACCURATELY CUT 
METAL GEARS 



ft EW PROCESS 

Ocar Corporation 

SYRACUSE. N. Y. 



MOLTRUP STEEL 
PRODUCTS COMPANY 



Manufacturer* of 




HIGH GRADE FINISHED 
CRANK SHAFTS 



BEAVER FALLS 



PENNSYLVANIA 




I 



AXLES WHEELS! 
PROPELLERS 



wKcb Salisbury Who el gfe 

i. Y & Axle Co. Inc. 1. y 
V^-/ JAMESTOWN, N.Y. 
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Parts and Repairs 
To All Owners of 

Maxwell- Briscoe 

Maxwell 6-50 
Maxwell 4-35 

The Maxwell Company has trans- 
ferred to the Standard Motor Parts 
Company the entire Service Depart- 
ment on all of the models above listed, 
and all orders for repair parts should 
be placed direct with the Standard 
Motor Parts Company, Newcastle, 
Indiana. 

Sole Distributors of Repair Parts 
for the following Obsolete Models : 

FLANDERS "SIX" 

STODDARD-DAYTON 

EVERITT 

BRUSH 

COURIER-CAR 
COLUMBIA 
COURIER CLERMONT 
SAMPSON "35" MOTOR CARS 
ALD EN-SAMPSON TRUCKS 

Better service will be given these own- 
ers than ever before, and many reduc- 
tions in repair parts prices have been 
effected. 

Addret* all order* and 
inquiriet direct to the 

STANDARD MOTOR PARTS 
COMPANY 

NEWCASTLE INDIANA 



AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN LOZIER 

MORA R.C.H. DRAGON 

We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 
67 Laurel Street Philadelphia, Pa 



Big Bargains in 

Auto Parts 

We have in stock, ready to meet 
your wants, Pistons, Axles, Cylinders. 
Magnetos, Motors, Lamps and every- 
thing in the auto line at 

One-Half the 
Manufacturer's Price 

We sell only parts that are serviceable 
and if our parts are unsatisfactory, we 
will cheerfully refund your money. 

Our list of satisfied customers is 
rapidly growing larger and this is the 
result of our better service methods. We 
can fill your order and ship to you in less 
than four hours. 

FREE < - >ur P" ce List will be mailed 
" " ' ' • to you on request 

Auto Salvage Co. 

3 East 17th St., Kansas City, Mo. 

Largest Auto Part Dealers in the Country 



AH Repair Parts 

For All Cars— 50% to 75% Off 



Cadillac, 1909 to 1918 
Cbalmera — F. K. M. 86- 
40 

Stndebaker — Garford 
E.M.F.— Flanders 
Porrls. 19<in to '09 
Peerless, 1»0G to '13 
Htodihird Dayton 
Bean I — Htevens Dnryea 
MMIand-Wajne-Welch 
I l^nrtirson — 8peedwell 
■Items, 30 to 60 
Kissel 6 — JIatheson 
Ample*, all models 
Pope Toledo 
Pone Ilartford 
Oakland-Neldan 
Interstate — Jackson 
Reo. 1908 to '13 
Glldr-Wsiren-Hnlladay 



Bnlck. 10-17-27-81 
Moon 80-40-45 
Mniwell, all models to 
18 

Packard, 190S to 1911 
Plerce-Arrow, '07 to '09 
Ohio— Hudson. 20 to 83 
Berdull-Starer 
Krlt 20 — Atlas 
Mitchell. 1908 to '13 , 
Thomas, all models 
Great Western — HCH 
Oldsmoblle Special Ltd. 
Autocrat Defender 
American Dmieralnng 

80 to SO— Welch 
Marmon — Carter Car 
Overland 38-40 41-42-45- 
40-51-.-.2-64-55-66-59- 
60-69-71 



Locomobile — Knox 

Parts for all cars above and many others. 
Write as your wants or sand old parts. 

COMPLETE MOTOR S-Best makes, tested and 
In good running condition $35 to $175. BEAR- 
INGS. Incluillna miiken u HeM-Brhjlit, Hyatt-Roller, 
etc.. 80c to 87 00 CARBURETORS— All makes 
S3 to *9. M \«NET09— Bosch. KtwmjM. Bplit- 
dorf. Rwny. etc.. SIO to $32.50. GOOD AlfTO 
WHEELS — All kinds from standard cars $2 to $7. 
AUTO SPRINGS— $2 to $S. 
GUARANTEE— Every part we ship is carefully 
examined or tested, and nothing but the very best 
Is shipped out. 

MAXWELL BROS. AUTO SALVAGE CO 
3B21-83 Olive Street St. LoaU, Mo 



ORPHAN CARS 

FOR WHICH PURITAN MACHINE 
CO. SUPPLIES PARTS 

Acme, Austin. ABBOTT, Areocar, Alpena, American 
Underslung. Alco, Argo, Atlas. Barnes. Benham. 
Beredoll, Brush, Callfornln. Tarnation, Clnco, Con- 
tinental. Carbart, CAKTERCAlt. Carthage, Cen- 
tury, Clark. Colby. Courier. Crescent, Cricket, Crow, 
Croxton-Keeton, Cutting, Dart, Dragon, Dayton, De 
Luxe, De Taniule, Oeniot. Durocai. Elmore, Ewiag, 
Bverltt, F. A. L. Car. Grabowsky. Qramm, Grout, 
Garford. Havers, HENDERSON, Herreshoff, Halli- 
day, Henry. Hazard. Keeton, KRIT, Kline, Loiler 
(old models). Lion, little, Lexon, Marathon, Marlon, 
Marquette, Maxwell (old model), MICHIGAN, Mid- 
land, Miller, Mason, Mclntyre. Monarch. Nyberg, 
Northern, Northwestern, Ohio. Oliver, Omaha, Owen, 
Packers. Palmer-Singer, Penn-Thrifty, Poss, Parry. 
Pungs-Finch. Paige (3 cyl.). Peru, Pennsylvania. 
Queen, R. C. H.. Ranler, Randolph. Rapid. Reed. 
Reliable Dayton, Reliance, Rlder-Lewls, Hoyal Tour- 
ist, Scrinps-Booth Cycle, Seldan (pleasure). South- 
ern, SPEEDWELL, Standard. Staver, Stoddard-Day- 
ton. Suburban. Thomas-Detroit, Van Dyke. Warren- 
Detroit. Wahl, Whiting, Wayne, Welch-Detroit. 
Welch-Ponttac. 

We've over 2.000.000 service parts and accessories 
Write for the Puritan Bargain Bulletin. 

PURITAN MACHINE CO. 

All Parts for All Caraj. 
408 Lafayette Blvd. Detroit, Mich. 



WATCH OUT 

for our coming Announcements 
in these columns, on PARTS 
OF ALL KINDS— ALL 
NEW — no second hand or 
junk, at prices that will set 
you thinking. Every part 
sold is backed by the "GOREY 
GUARANTEE." 

For further particulars, ad- 
dress 

JOS. C. GOREY & CO. 

354 West 50th St New York, N. Y_ 

Phono 9489 Columbus 

Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — complete 
stock always on hand, prompt and 
satisfactory service. 

The Hartford Motor Car Company 

410 Main Street, Hartford* Conn. 



Please mention The Automobile when writing to Advertisers 
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TIRE AND TUBE BARGAINS 

At our New Location — 1429 Michigan Ave. — Right near the Automobile Show 
FRESH SELECTED STOCK— STANDARD MAKES— EXTRA LOW PRICES 

We've moved to 1429 Michigan Ave. — larger, roomier, more efficient headquarters from which to handle our increasing business 
to the satisfaction of every customer. 

Right on your way to the Show is your best opportunity to stop and see for yourself the tremendous advantage in buying your 
tires in the future, exclusively from our stock. I 



8IZE 

28x3... 

30x3... 

30x3/2. 

31 x3<£. 

32x3<A. 

34x3'/S. 

36 x 31/2- 

31 x 4... 

32x4... 

33x4... 



NEW TIRES 

se.00 

6.50 

8.00 

8.50 

9.00 

9.60 
10.75 
11.75 
12.50 
12.76 



NEW TUBES 
$1.60 
2.00 
2.26 
2.50 
2.50 
2.65 
2.75 
2.90 
3.20 
3.26 



8IZE 

34x4... 
36x4... 
36 X 4. . . 
34x4^2. 
36x4(4. 

36 x 

37 X 
36 X 5 
36 x 5 
37x5 



NEW TIRES NEW TUBES 



■13.25 

13.60 
14.00 
16.26 
17.00 
17.50 
18.00 
17.60 
18.60 
20.00 



$3.36 
3.46 
3.E0 
4.00 
4.16 
4.26 
4.35 
5.00 
6.00 
6.20 



Add 10% to the above prices for non-skid. 
We also carry In Stock All Sizes of Slightly Used and Demonstrating Tires at Following Prices: 



SIZE 

30x3... 
30x314. 
31 X 3,i/ 2 . 
32x3!/,. 
34 x Z'A- 
31 X 4. . . 
32x4... 
33x4... 
34x4... 



U8ED TIRES 
$3.60 
4.25 
4.60 
6.25 
6.60 
6.25 
7.00 
7.25 
7.76 



USED TUBES 
$1.35 
1.46 
1.50 
1.50 
1.60 
1.66 
1.60 
1.70 
1.70 



SIZE 
36x4. 
36x4. 
34 x 41 
36 x 

36 X 

37 x 
36 x 6 

36 x 5. 

37 x 5. 



USED TIRE8 USED TUBES 



1 



$7.60 
7.60 
8.00 
8.00 
8.25 
9.50 
8.50 
9.50 
9.76 



$1.75 
1.75 
1.76 
1.80 
1.86 
1.90 
2.00 
2.00 
2.20 



We guarantee all tires sold by us at the above prices to be free from imperfections in material and workmanship. Send one dollar 
deposit with each tire ordered. Tires will be sent promptly C.O.D., with privilege of examination. Specify style of rim to avoid 
delay. 

TIRE REPAIR & SUPPLY CO., Inc. 

1429 Michigan Ave., Chicago, 111. 



MOTORS 



B.M.F. 80 $50.00 

Flanders 20 70.00 

Rambler Mod. 44. 50.00 
Carter Car mi.. 75.00 
Stoddard -Dayton . 75.00 

Overland 59 75.00 

Peerless 40 100.00 



Overland 81 175.00 

Urgal SO 60.00 

Everett 30 65.00 

It. C. H 63.00 

Kistell 50 HP 75.00 

Buk-k 17 ...i... 90.00 
Kliwell Six 100.00 



Bergdoll so. Mod. C, Unit Power Plant 00.00 

Jackson 40. Unit Power Plant 00.00 

Chalmera. Mod. K. Unit Power Plant 100.00 

Kins 1914, Unit Power Plant 150.00 

Lexington 1014. Unit Power Plant l.'O.OO 

Anburn 1916, Unit Power Plant 175.00 

All Motor* guaranteed tn good ehape. 

MAGNETOS 

Bosch D4 17.60 

Bosch DU4 or DR4 80.00 

Boacta DO 80.00 

Boaeta DU6-DB6 86.00 

REPAIRS 

We have them for moat any make. 
We aave yon 50 to 75%. 
Money Refunded on Good. Not Satisfactory. 

Auto Wrecking Co. 

We Tear 'But Up and Bell The Pieeee. 

13th and Oak Kansas City, Mo. 

STOCK, TRANSMISSION 
AND DIFFERENTIAL 



for over 10© MAKES OF OARS 

Obsolete. Orphan and Current model*. General line 
of repair parte for old Maxwell cars, at old Hat price. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get onr price 
Hat. and make a profit on yonr repair parts 

AUTO GEAR & PARTS CO. 

2*5 Marietta St., Atlanta, Ca. 
M4 M Ave., N. T. 14(1 S. Mknifia Arena*. Chlua.. DA 

Please men 



BY SATURDAY 

some of these items will have been wired 
for — scores ordered by mail — and some by 
telephone. Why? Because there is too 
much profit in them to be dozed over by 
the live ones. 



MAGNETOS— Boach High Tension, DTJ4 set apark, 

" spark, 135.00; Model D, 620.00; 

al type with coll, 146.00. Elae- 
4 cylinder, 



$30.00; variable 
DU6 640.00; Due 
mann High Tension 
§85.00. Mea High 



625.00; 6 cylinder. 
Tension with coils, 4 cylinder, 
136.00. Slnima SU4 High Ten- 



630.00 ; 6 cylinder, . 

slon, |20.00; STJ6 anti-clockwise, (20.00; Clock 
wise. $25.00. Splltdorf, many models, 4 cylinder, 
$10.00; « cy Under. $15.00. 
FRAMES— All .lies at $10.00. 
COILS— Briggs, Michigan, Splltdorf, 4 cylinder.; 
Re.jiy Modela RD, IIL and S; Splltdorf 6 cylinder- 
Each $6.00. Splltdorf Transformer Colla for any 
low ten.lon magneto. Price $8.00. 
MAGNETO REPAIRING— Any magneto pnt tn 
first-class shape. New parts used where required. 
Write for quotations. 

Our Bargain Bulletin lists hundreds more 
— just as good. Write for it 

PuritanMachine Company 

ALL PARTS FOR ALL CARS 

408 Lafayette Blvd., Detroit, Mich. 

A New 128 Page Catalog 

Just off the Press, will be 
sent you free upon request 

BARGAINS IN 

MOTORS 
RADIATORS 
SUPPLIES 

In Fact, Everything for the Automobile 

Write today lor our Catalog 

AUTOMOBILE APPLIANCE CO. 

1438 Michigan Ave.. Chicago, 111. 

tlon The Automobile when writing to 



OUR SHOW 

A trip through our seven story building would be 
every bit as interesting as any Automobile Show. 
The completeness of our stock amazes one when it 
is taken into consideration that we can practically 
build an automobile from the stock that we carry. 
YOUR INSPECTION INVITED. 

RADIATORS 



Regal 1913 $31.00 

Regal S 31 00 

Regal F 31.00 

Velie 4—1915... 32.00 

Overland 38 31.50 

Buick 36 C 36 80 

Buick F 30.50 

Buick D 30.50 

Buick 36 36.80 

Buick 37 36.80 

Hudson 54—1914 42.00 

Liberty 25.00 

Pierce-Arrow . . . 30.00 



Halladay 1912 ..$30.50 

Cartercar M 28.00 

Mitchell 4-40 ... 27.50 

American 6-66... 15.00 

Midland 12 30.00 

Midland 6—1911. 30.00 

Pullman 4-44 ... 29.00 

Maxwell Mascot. 33 00 

Staver 36.00 

Elmore 37 30.50 

Imperial 34 42.00 

Colby 25.00 

Winton 10.00 



We also carry a full line of supplies. If In need of 
anything write for our 1917 Catalog 

AUTO PARTS CO. 

NO BRANCHES 
741 W. Jackson Blvd., Chicago, 111. 

LAST CALL 

We have a large assortment of 
TOURING BODIES that we 
will close out at very low prices. 
We can fit most any car — prices 
range from $10.00 to $40.00. 
Write for particulars. 

The M & M Company 



Cleveland, Ohio 



Advertisers 
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THE AUTOMOBILE 



IMPORTANT! 

Dealers and Private Car Owners 
Read Carefully Every Line 

PARTS 

For All Makes. Pleasure and 
Commercial. Your Sample Will 
Bring You a Duplicate 

Bearings, Foreign and Domestic 



2000 
3500 
GOO 
BOO 
ISO 

100 
ISO 

260 

500 

260 



Tirnxen, new. All sixes. 
Annular, new. All nukes and sixes. 
Tires, new. All makes and sixes. 
Tubes, new. All makes and sixes. 
Magnetos— Bosch, DU4. $26.00 ; DR4, (22.S0 ; 
D4 and D6, $20.00. All duals at $37.60. 
Splltdorf at $10.00 and $16.00. Other makes. 
Kellogg power pumps, single cylinder, at $5.60; 
4 cylinder at $8.50. 

Track solid tires with or without wheels or 
rims. 

Pair lamps, side, head and tail, electric and 
gas. 

Bayfield carburetor and Strom berg late types, 
new. at $10.50, OL2, GL8, H2. etc. 



ENGINES 



Packard, 4 cylinder, 30 H.P., with mag $128 

Cadillac, 4 cylinder, 1810-1911 00 

Cadillac, 8 cylinder. 1918 300 

Oldsmoblle, 6 cylinder, 1918 Delco starter 176 

Sultan, 4 cylinder, 20 H.P., running «5 

Metallorgiqne, 4 cylinder, 24 H.P., enclosed 

valves 125 

Prodel, 4 cylinder, 80 H.P., clutch 90 

Thomas, 4 cylinder, 20 H.P., taxi motor 65 

Overland, 4 cylinder, 80 H.P., running 70 

Velie, 4 cylinder, 80 D.P.. with starter 160 

Plat, 4 cylinder, 18 H.P., complete 150 

Plat, 4 cylinder. 85 H.P., complete 150 

Pierce, 6 cylinder, 88 H.P., complete 175 

Pierce, 8 cylinder 48 H.P., complete 175 

Herschell-Splllman, 6 cylinder, 68 H.P.. en- 

closed valves • 'S 5 

Croxton-Keeton. 6 cylinder, 75 H.P., new motor 275 
Ohio Unit Plant, 4 cylinder, 30 H.P., complete.. 140 
Loader, 8 cylinder, 50 H.P., complete .......... 250 

H. 0. H., 4 cylinder, Renault, 4 cylinder. 35-45. 

$.100.00. like new, etc. 

TRUCK PARTS 
White 6-ton wheels. Differential, Jack shafts, rear 
axles, springs, 114-ton and 5-ton track frames and 
new track steering posts. 

WORM DRIVE 
Bear axlea. 2-3-6 — Sheldon. David Broun. Best 
opportunity ever offered. 

TOURING CARS AND CHASSIS 
Pierce 48 chassis, 6 cylinder, $375.00 ; Packard, SO, 
touring. $400.00; Pierce, 48. 1912 chassis. $490.00; 
FUtlS H.P., $325.00; Fiat, 40 H.P.. $825.00; 
White 7 passenger, touring, 6 cylinder, WesUnghouse 
shock absorber, electric starter, quick sale, $626.00; 
Write. 80 H.P. chassis. $325.oS; White. 40 H.P 
chassis, $500.00; Cadillac, 8 cylinder, 1916 chassis 
disassembled. $390.00. no wheels; Itala. 18 H.P. 
runabout, $400.00; Alco chassis shaft drive suit 
able commercial or tow car, $326.00; Cadillac. 4 
cylinder, ambulance, $500.00 ; hearse hand carved, 
mounted on 48 0 cylinder Pierce, price if sold quick, 
11 100.00: National roadster, electric lights, 
$425.00; Chalmers, 1915, 6 cylinder $525 00 ; Metal- 
lurglque! cost $6,000,000, sell for $475.00; Mitchell 
1914/ electric starter, $325.00; Studebaker 1914, 
chassis, no tires, electric starter. $175.00; Packard. 
« cylinder. $700.00; also lot of todies and racing 
«eats of all types. 

TRUCKS 



Whites, 



White 5-ton me- 



at, IK ton and 3 ton 
chanlcal dump, newly painted and overhauled, two 
years old. $2,000.00 to flrst buyer; Saurer chassis, 
3 ton, newly painted, $1,000.00; Selden. 2 ton, 
$650.00; Universal, 2 ton. $475.00; Alco, 1 ton, 
$375.00; Alco, 314 ton. $700.00; Packard, 8 ton. 
$776.00; Packard 5 ton, damp, two years old. 
$1.800.00 ; Mack chassis, 1 ton, 2 ton, 8 ton and 
3 ton dumper, $1,260.00: Oramm 8 ton. $500.00- 
Oramm 6 ton, $800.00. 

Pacific Motor Car 
Exchange Co. 

210 W. 54th & 221 W. 53d St. 

Near Broadway 

New York, N. Y. 
JO Year Old Establishment 
Growing EVERY YEAR 



SPECIALTIES FOR 
FORDS 

Wire wheels, demountable rim, 
complete with bearings $37-5° 

Wood demountable wheels, no 

hubs 16.50 

Crown fenders, stream line hoods and 
radiator shells. 

Touring, roadster, racing and all kinds 
of commercial bodies. 

Camping and commercial trailers. 

Quality goods — Quick Shipment — 
Satisfaction guaranteed. 

ACCESSORY MFG. CO. 

46-48 Kentucky Ave., Indianapolis, Ind. 



REAL BARGAINS 

Buy from a reliable Company. 

All goods are new. Orders filled 

promptly. 

New Stewart Speedometers complete 
for Fords, $5.00. 

50 Assorted Hyatt Roller Bearings, 
$5.00. 

Model 34 Kellogg 4 cylinder Motor 
Air Pumps $6.00. 

Splitdorf Model X Magnetos, $9.00. 
New $10 Stewart Vacuum Systems, 
$5.00. 

Connecticut Ignition Systems complete 
with magneto base to take the place 
of your magneto, $9.00. 
Windshields for Fords, $7.50. 
Prest-O-Lite Tanks, Model E, $5.00, 
and Model B $6.00. 

NICHOALDS COMPANY 

422 Gd. River Ave. Detroit, Mich 



AUTO-LITE 
Systems 

Type G A lighting generators, each $15. 
AUTO-LITE Starting Motors, each $16. 
Elec. Head Lamps up to 12", per pair $6. 
Crown Fenders, several sizes, Blk. Enam., 

per set, $10. . ... 

Steering gears, L. Hand, complete, each $10. 
Ross truck steering gears, complete, $15. 
Above brand new. guaranteed. 
Cadillac motors. 1911. with clutch, Delco 

Ignition system, carburetor, everything, $85. 
Above prices at a fraction of original cost of 
manufacture. Get your order in early. 

PROGRESS AUTO PARTS CO. 

S121 Euclid Avenue CLEVELAND, OHIO 



AXLES 

FOR SALE— 140 Sets 
Weston-Mott axles. Type: 
Rear, 5419-K; front, 
1630-L. Designed for 2600 
sound car. Low price and 
immediate delivery. Ad- 
dress Box C 214, c/o Auto- 
mobile. 



EXCLUSIVE OWNERS 

of the ORIGINAL, 8ERVICB DEPARTMHNS Of 

AMERICAN MOTORS CO. 
MARION MOTOR CO. 
HERRESHOKF MOTOR CO. 
L.-P-C MOTOR CO. 
DE TAMBLE MOTORS CO. 

We have the original patterns for the manufacture 
of all repair parts for all models of American. 
Marlon, Herreshoff, De Tumble and Lewis cars. 
Orders shipped the same day received. All parts 
absolutely new and Btandard at lowest prices. Sat- 
isfactory service guaranteed. Send for catalog. 

WE HAVB NO AGENTS NOR BRANCHES 

AMERICAN MOTORS PARTS CO. 

432-34 N. Capital Avenue 
Indianapolis, Indiana 



OUR PRICES ARE THE LOWEST 

Magnetos, Coils, Carburetors, 
Wheels, Axles, Gears, Motors, 
Transmissions, Tires and Tabes. 
There is no part of an automobile 
that we cannot supply. Bosch Mag- 
netos from $10 up. Satisfaction 
guaranteed or money refunded. One 
aeroplane outfit — 3 cylinder motor 
—$50. 

COLLISON & DICKINSON 
2 Niagara St, Rochester, N. Y. 



B M F 30 Krit 
Maxwells Q.F.K.Q4AA 
Overland. 38, 42, 53 
Packard 1006 to 1009 
Henry & Franklin 
Bnlck, 10, 17. 18 * 28 



AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WH HAVB PARTS FOR MOST ALL STANDARD 
MAKES OF CABS. WRITE US YOUR NEEDS. 

Regals 1909 to 1914 
Cadillac 1909 to 1912 
Mitchell 1007 to 1912 
Flanders 20 Warren 30 
Cole 30 Hudson 20 

_. GLIDE Stoddard-Dayton 

Engines, Gears, Bearings, Axles, Crank Shafts, Cyl- 
inder^ Transmissions, Hobs. Wheels for most any 
make of car. We will trade engines with you. 

AUTO PARTS CO. 
4120 Olive Street St. Lonta, Mo. 

No connections with any other Auto Parts Co. s. 

RADIATORS 

Our new Honeycomb radiators still 
continue to occupy the high position 
established in the trade, by virtue of 
excellent workmanship, design, proper 
cooling capacity and durability. Send 
your radiators to us for repairs, and 
deal directly with manufacturer. 

AUTO RADIATOR MFG. CO. 

764-66 W. Van Buren St., Chicago, HI. 

STODDARD" 
DAYTON PARTS 

DAYTON AUTO REPAIR CO. 

355 West 52d Street New York City 

KRIT OWNERS 

We furnish quick service on all engine, clutch, trans 
mission, differential, front and rear axle steering 
gear, wheels, steering knuckles and cones, fenders, 
frames and body parts from original Krit Stock. 
For all models from 1909-1915 inclusive. 

MOTOR CORPORATION 
1309 Race St. Philadelphia, Pay. 

ALL TYPES OF BEARINGS 
The New Departure Service Stations 

THE GWILLIAM COMPANY 

Engineers — Specialists In Bearings 
Bearings for Orphan Cars 

New York, 2 Columbus Circle (58th St. at 
Broadway) 
Philadelphia, lSli Arch St. 
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GUARANTEED PARTS 

at 1-2 List Prloe 

Packard 80-08 to '12. Pierce 4 4 6 cyl. '08 to '12. 
Cadillac 4 cyl. 10 to '14. Bulck, aU models. 

BOSCH MAGNETOS 
AU types of slightly used magnetos at your price. 
Guarantee them right. Tour money's worth or your 
money back. 

B. W. SAUNDERS 
2T Stanhope St. Boston. Mass. 



189 



GEARS 



ARTS 



FOR TRANSMISSIONS AND DIFFERENTIALS 

Write our Sales Department about your require- 
ments 

SERVICE GEAR & MACHINE CO. 

Reading Pennsylvania 

I FOR ALL MAKES OF CARS 
* ALWAYS ON HAND 

We can fill your orders promptly. Require- 
ments for any make of car supplied. 
EDWARD'S GARAGE 

(Edward Cavanagh) 
28S-2S7 Morris Ave., N. Y. City, 
Near 138th St. and 3rd Ave. 

Magnetos and Carburetors 

All types magnetos, both high and low 
tension, from $io to $15. All types of 
carburetors from $2 to $7. Parts on hand 
for all makes of cars. 

J. A. FREEMAN 
253 South Ave. > Rochester, N. Y. 

PEUGEOT TYPE 

Cylinder Head for Fords 

IS Overhead Valves, Rocker Arms, Push 
Rods. Special Intake Manifold for IK in. 
Carburetor. Complete assembled $75.00 f.o.b. 
Anderson, Indiana. 

ROBERT M. ROOF, M. E. 

MAGNETOS, CARBURETORS 

and Parts of All Kinds 

AU types of magnetos from $5 up. Get them 
while they last Farts for all makes of cars on 
hand. Sold at SO per cent less than regular prices. 

ROCHESTER AUTO SPECIALTY CO. 
Culver Road 



Rochester, N. Y. 



SERVICE COUNTS 

We are prepared to make prompt delivery of Parts 
for most any make cars. Lowest prices. Send broken 
parta when ordering if possible. 
Prest-O-Llte Tanks, SB.00 and 16.00. Bosch Mag- 
netos, 115.00 to |20.00. Eant-blo Inner Liners, 
50% off list. Standard Makes Guaranteed Tires 
and Tubes, 15% to 36% off Hat. 50% off on 
Seconds. 

I. Wolf Auto Parts A Tire Co. 

619 N. Illinois St., Indianapolis, Ind. 

RIMS— ALL NEW AND OLD TYPES 
and parts for all makes of rims. Get my prices on 
spare rims, locking rims, side rings, for any make 
of car. Qnlck service. Free rim Information. 

Wm. P. Esstner 
2125 Michigan Ave. Chicago, IU. 

p» A RTS 

We sare oa hand a miscellaneous lot of PABTS for 
every stake of ear. 
THE AUTO PARTS CO. 
I42M1 H— Street Philadelphia, Ps . 

AUTO AND TRUCK WHEELS 
Kebollt sad Repaired. Quick Service. 
All Makes ef Rime. 
Wire Wheels Repaired. 
Chleasro Wheel A Rim Co. 
1553 Indiana Ave., Chicago. 111. 

IP YOU ARB LOOKING 
for Bargains In SUPPLIES and PARTS, get our 
Summer Clearing Sheet 

K. C. AUTO PARTS CO. 
1827 McGee St. Kansas City, Mo. 

SAVE MONEY ON YOUR PARTS 
Parts for all makes of cars sold at one-quarter the 
original price. Buyers ef all makes of wrecked ears 
k< any condition. It will pay yon to Investigate. 

Yorlfrille Auto Wrecking; Co. 
Ml ». 84th St N. T. City 



HIGHEST PRICES PAID FOR USED CARS 
In any condition. Parts bought and sold — Magnetos, 
Carburetors, Radiators, Tanks, Fenders, Bodies sad 
Parta. Parts also for assembled cars. Hyan, 
Queens Blvd. and Fitting St., WinHeld, Long Island, 
N. Y. Tel. Newton 1844. 

REPAIRS AND ADAMS TRUCKS, MARION, 
PARTS AMERICAN UNDERSLUNG, 

FOR ALL RIDER-LEWIS, NYBERG, 
MODELS WAVERLT ELECTRIC 
V. A. LONGAKER COMPANY 
Catalogs Free Indianapolis. In*. 

WE BEAT THEM ALL, I 

AUTOMOBILE PARTS 

for all makes of cars. 50% cheaper than our com- 
petitors. Bosch magnetos all types 112 up. 

DOLPHIN AUTO WRECKING CO. 

124 B. 149th St, N. Y. City. Phone 2120 Melrose 

R. F. WARD 

Automobile Electrician 
Self-starters, generators, magnetos, colls installed 
and repaired. Body wiring. 

415-417 W. 55th St., New York. Tel. 2044 Columbus 

BALL BEARINGS REPAIRED 

Complete stock repaired Annular Bearings. 
8peclal Bearings mads to order, all sizes for 
exchange. BILODEAU BALL BEARING 
WORKS, Inc., 66c Stanhope St., Boston, Mass. 

ATTENTION— FORD OWNERS 
Valves ground and carbon cleaned (2.00. 
All work guaranteed. 
Ford Service Co. 
Herman Yedtts, Manager 
Telephone, Spruce 1312 2121 Tine St., Bhlla., Pa. 

ALL REPAIR PARTS FOR OLD 
cars on hand for immediate shipment. Gears, com- 
plete Cylinders, Bear Axles, Transmissions, Carbu- 
retors and Magnetos. Write us first 
DOUGHERTY THE PARTS EXPERT 
1845 No. 19th St., Philadelphia 

1017 TOURING BODIES FOR FORDS 

New and unused, complete with top, top boot, wind- 
shield, mats, floor boards, $50.00. Lamps (set of 5), 
17.50; Wheels (set of 4), $4.00; Rear Crown Fen- 
ders (pair). $3.00; F.O.B. Chicago. 

LONDON AUTO SUPPLY CO. 
2540 Wabash Ave. Chicago 

AUTO MOTORS AND MAGNETOS 
Bnlck 17. $75.00 ; Hupp 20. $45.00 ; Bulck 10, $50.00 ; 
Pierce-Arrow, $60.00; Michigan (Buda), $75.00; 
Metx. $45.00; R.C.H.. new, $65.00; Stoddard Day- 
ton K10. $75.00; E.M.F., $45.00; Bosch Magnetos 
4 cylinder. $20.00 ; 6 cylinder. $25.00. 
West End JOHNSTON Pittsburgh, Pa. 



Rebuilding and Repairing 

Cylinder Grinding 

Special Light Alloy Pistons 

DANGER! 

There is Danger in having your cylinders 
reamed out or rebored by mechanics who 
have no experience in cylinder regTlndlng or 
have not the equipment. 

We Have a Score of 
Highest Class 
Mechanics 

specializing in regrinding of all kinds of au- 
tomobiles, gas engines, tractors, motorcycles 

We Have the Finest, Most 
Accurate Cylinder Grinding 
Machinery in the Northwest. 
Over 450 Piston Patterns 

IN STOCK 

Therefore, ship your cylinders to us today, 
and be absolutely assured of getting the high- 
est grade work at right prices. 

Crank Shaft Grinding and Gear Cutting 
Alto a Specialty. 

AUTO ENGINE WORKS 

Saint Paul Minnesota 



Scored Cylinders 

REPAIRED 

With a SILVER NICKEL ALLOY 



"Fused Electrically by Patented 
No Warping No Grinding 

or Enlarging of Bore 

L. LAWRENCE & CO. 

(Established 1862) 
SERVICE BRANCHES 

lewark, N. J 202 Hnlsey St. 

Detroit, Mlcbi 1246 E. Jefforaem 

Chlcaaro, 111 1522 Michigan Awe. 

Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Send for Price List 

Houpert Machine Company 

351 West 52nd Street 
New York, N. Y. 

CYLINDER GRINDERS 

ARE PROFIT MAKERS 

The Northern produces a round straight 
hole in any size motor cylinder. If you 
have a lathe you should have a cylinder 
grinder. Particulars on request. 

NORTHERN MACHINERY COMPANY 

503 South Sixth Street 
MINNEAPOLIS MINNESOTA 

CYLINDERS REGROUND 



$35 



ALUMINUM ALLOY PISTONS 

Will Increase speed and power, reduce vibration and 
eliminate carbon trouble. 

SPECIAL. PROPOSITION FOR FORD 
CARS 

Set of 4 pistons, connecting rods, wrist 
pins and the best leak-proonng on the market 

for 

Get oar prices on rea-rlndtnar cylinders 
and for ALUMINUM ALLOY PISTONS. 
Oversize Pistons, Pins, Ringt and AuMngs 

PRECISION AUTO PARTS CO. 

244 West 49t h Street New York C ity 

CYLINDERS 
Rebored and Ground 

with special equipment, assuring absolute accuracy. 

Cast Iron and magnallte aluminum. 
PISTON RINGS 
High compression and plain. 
Charges Reasonable — Prompt Delivery- 
Sunderland Machinery Co. 
1006-8-10 Douglas St. Omaha, Neb 

AUTOMOBILE OWNERS 
MECHANICS 

TO REPAIR YOUR AUTOMOBILE 
Send Yonr Broken Parts to Us. We can 
Match Them at Less Than Mt Orinrlnal 
Cost. All makes carburetors, magnetos, bodies. 
Parts for All Kinds of Cars, Springs. 
Wheels, Shock Absorbers, Lamps, Cushions. Oas 
Tanks, Generators, Mufflers. We Have Them 
for $1.00. Write ns. BATTLER 
1801 Spring Garden St. Philadelphia, Pa. 

ALUMINITE PISTONS 

Alnmlnlte Pistons will put six-cylinder smoothness 
Into a four-cylinder motor, give more power and 
quicker getaway. In asking prices, state make, 
model and year. EXPERT MOTOR BUILDWG— 
Piston Rinajs, Cylinder Grinding;, also 
Piston Pins, Alnmlnlte Connecting; Rods 
and Racing Motors. 

GREEN ENGINEERING CO., Dayton, O. 
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THE AUTOMOBILE 



Cylinder Grinding 



Pistons, Hlnnrs and Wrlstnins made 
At.. All work guaranteed. Write 



for 



Information and quotations. 

MODERN AUTO REPAIR 

AND RECONSTRUCTION CO. 

4601 to 481 1 Olive St. St. Louis, Mo. 

CYLINDERS REBORED 

We re bo re Cylinders and equip with onr Eclipse 
rings and extra high quality pistons. Insuring- a 
correct lit and giving extra efficiency to your motor. 
01t* as a trial. Prices Interesting. 

HOPE MACHINE COMPANY 

Hfrs. Eclipse Piston Ulnars 
2310 N. 2nd Street, Philadelphia, Pa. 

CYLINDERS REBORED 

including new pistons and rings, $7 to $11 per 
cylinder. General overhauling and repairing 

WELDING 

Cylinders, crankcases and crankshafts welded 

STERLING ENGINE COMPANY 
331 S. Clinton Street Chicago, 111. 

DON'T PENSION THE FORD! 

Rebore It with a 1IEINEH IMPROVED 
CYL.INI1EII HKIIOHIMi TOOL. 
The lowest price tool on the market that is guar- 
anteed to do perrect work within- the limits of 2/10 
of 1/1000 of an Inch. We guarantee the finished 
cylinder will not be tapered toward the bottom. 
REPAIRMAN! Write for full particulars. 

HEISER SPECIAL TOOL CO. 

323 Rogers Bldg. Kingston, Mo. 

CYLINDERS REGROUND 

Including new pistons and rings for $5 to $10 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast iron. 
Special Ford regrlnding $10 per set. 
Manufacturers of Pistons and Rings 

CROWN MACHINE SHOP 
Crown Point Indiana 

CYLINDER GRINDING 

We make new pistons, rings and pins. Regiind 
crankshafts. Pally eqnlpned Machine Shop with 
Hydraulic Press. Expert Workmen. All work guar- 
anteed. H. S. Anderson Auto Repair, 211- 
219 N. Sheridan Ave., Pittsburgh. Pa. 



AUTO Bodies and Equipment. Tops. 
w mechanics. Dead storage. 



Expert 



All work guaranteed. Let us estimate. 
JOHN J, MADDEN 
(formerly with Bealy a Co.) 
Tel. Col. 8034 307-309 W. 67th St., New York 

CYLINDERS REGROUND 
Including new pistons and rings, any size, $6 per 

9 Hinder. All work guaranteed. Quick shipment, 
ords, complete. $10. 

Neupert MfaT- Co., 
82 lark St Buffalo. N. Y. 

CYLINDERS REGROUND 
by the best and most accurate machinery and fitted 
with UcCaddeu Light Grey Iron 100% lighter pistons 
and leak less rings. 81x cylinder efficiency In a four 
cylinder motor. 

McCadden Machine Works 
St. Cloud, Minn. 



Tires 



TIRES 

GUARANTEED 
4000 MILES 

ORDER FROM VS 
AND SAVE MONEY 
at the following prices: 

Non- Non- 

Skld Plain Skid 

$ 6.K7 34x4 $13.14 $14.73 

6.96 34x4 VI... 18.03 20.16 

8.82 85x4 H... 18.72 20.97 

10.17 86x4 Vs.. . 18.93 21.21 

13.88 37x5 23.48 26.28 

14.46 

balance C. O. D. subject to 



Tires Tubes Tires 
Prest-0-Lite Tanks 
Carburetors 
Magnetos 

Parts for all makes of automobiles. 
Our goods are such that if our cus- 
tomers could talk to you we would 
not need an inch of advertising. 

New Tires and Tubes That Yon Are Now 
Paying Twice As Much For 

Tires Tubes 

30 by 3 $6.95 $1.90 

30 by 3V4 8.70 2.26 

32 by 3V» 9.40 2.50 

34 by 3*4 10.60 2.66 

30 by 4 9.20 2.90 

32 by 4 12.85 3.10 

33 by 4 13.25 8.25 

34 by 4 18.75 3.36 

35 by 4 14.60 3.35 

36 by" 4 16.60 3.65 

34 by 4*4 15.90 3 95 

35 by 4% 16.70 4.10 

36 by 4V4 17.25 4.26 

37 by 4% 18.60 4.26 

35 by 5 17.25 4.30 

36 by 5 17.76 4.60 

37 by 5 22.60 4.85 

37 by 6% 26.75 5.10 

10% more for non-skid 

Owing to the steady advance of the 
Rubber and Tire Markets we earn- 
estly recommend that you send us 
your order at once, as we will not 
be able to sell our high quality goods 
at prices quoted in this advertise- 
ment much longer. 

Used tires and tubes taken directly 
from automobiles we wreck for their 
parts, EASILY CAPABLE OF GIV- 
ING AT LEAST 1500 MILES 
SERVICE. 

Tires Tubes 

80 by 3 $3.50 1.26 

30 by 3% 4.25 1.86 

82 by 3% 5.26 1.40 

34 by 3% 6.50 1.60 

31 by 4 6.25 1.70 

32 by 4 6.76 1.60 

88 by 4 7.25 1.66 

84 by 4 7.76 1.70 

36 by 4 7.26 1.76 

36 by 4 7.50 1.66 

34 by 4% 7.75 1.60 

36 by 4J4 8.26 1.66 

86 by 4*4 8.35 1.70 

87 by 4* 8.75 1.80 

38 by 4*4 9 75 2.25 

35 by 6 8.25 1.85 

87 by 5 9.75 2.00 

39 by 5 10.50 2.50 

10% more for non-skid 

AN ASSORTMENT OF FISK- 
BOLTED-ON TIRES IN STOCK. 
WRITE FOR PRICES. Shipments 
made promptly SUBJECT TO 
YOUR INSPECTION upon receipt 
of one dollar or deposit sufficient to 
cover express charges; balance C. 
O. D. 



Plain 

28x8 $ 6.88 

80x8 6.21 

80x3*4... 7.86 
82x3*{... 9.09 

82x4 12.33 

88x4 12.90 

Send 10% with order, 
Inspection. 

THE OHIO 
GUARANTY TIRE & RUBBER CO. 
SSIO Euclid Avenue, Cleveland, Oblo 

Please mention The Automobile when writing to Advertisers 



AUTO SALES & PARTS CO. 

1602 S. Michigan Ave., Chicago, III. 



DOUBLE TREAD 
TIRES 

GUARANTEED 

for big, low cost mileage. They save 
you 65 % . We build splendid double 
thickness tires by special process, giv- 
ing you the unusual strength and re- 
sistance qualities so essential for heavy 
work in the country. 

Three years ago we introduced 
Double Tread Tires to the fanner. 
Square dealing, honest values and 
prompt delivery have built the largest 
retreaded tire business in America 
around our "Doutri" trade mark. 
Compare these prices on tires and 
tubes. Send for booklet and detailed 
lists. 



Sixes 


Tires 
Plain 


Red 9 Ply 
Tubes 


30X3 


$4-50 


$3.00 


30X3J4 


6.00 


3.60 


32 x 354 


6.25 


3-65 


34X4 


7-75 


5.CO 


34X454 


9-50 


6.60 


35X454 


10.00 


6-75 


36x414 


10.00 


6.9O 


37X5 


ia.oo 


8.20 



All Sizes from 28 x 3 to 38 x 514 
in Stock. 

Tires, Fisk, Red and Gray Tops, 
2nd's. Special Prices. 

20% Deposit Required on C. O. D. 

DOUBLE TREAD TIRE CO., Inc. 

102 West 52nd Street New York City 

TIRES 

Akron Tires at Cut Prices 

Vou mast knew what Akron Tlrea are. 
If not It In time you did. We are now 
offering; them at extremely low prices. 
Send In year orders at enee. 



Slse 



Plain Non-Skid Tubes 



»»» «5.2o .... ai.no 

»J» * »• • 8.BO $«.T5 1JX> 

22 * » J4 «.»« T.tw> 2.1s 

»» x »H T.1W 8.T5 2.23 

2f * 5» ».TIJ 2JW 

21 * 4 »•«* in.«© 2.ns 

83 x 4 n.NS lO.FUS 8.10 

25 * •* »Jto 

22 x 1:,- , °- 1M * «jw 

25 * 12.«><5 ismw 4.10- 

3T x 6 10.80 ltMW 0.00 

AKRON TIRE CO., Inc. 

Authorised Capital, S3OO.O0O.OO 
1789 Broadway. Corner 58th Street, New York 
Tel. Columbus 9441 

NEW BLEMISHED TIRE BARGAINS 

„ (8,000-Mile Guarantee) 

»0x8 $6.00 84x4 $18.80 

30x8 H... .. .. 7.80 86x6 ... 1T.0O 

we Double Tread your old tires end marantee per- 
fect satisfaction, aire as a trlaL 

'or recorery. 80x5 $4.00 80x8 M 84.80 

84x4 86.00 

Non-Skid 10% Extra. 
„ , UWHEDA TIRJB CO. 
WtS Halaey St. Newark, If. J. 
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A BIG SAVING IN 

TIRES— TUBES 

Fresh Selected Stock— Standard Maltes 
Guaranteed 

SIse New Tlre« New Tubes 

28x3 * 6.00 »1.S0 

80x3 6.50 2.00 

30x354 8.00 2.25 

81x3 V4 8.60 2.50 

32x3% 9.00 2.50 

34x3 }4 9.50 2.55 

86x3 £ 10.75 2.75 

81x4 11.76 2.90 

32x4 12 50 8.20 

83x4 12.76 8.25 

84x4 13.25 3.85 

86x4 18.50 3.43 

36x4 14.00 8.50 

34x4H . 16.25 4.00 

35x4% 17.00 4.15 

86x4 W 17.50 4.25 

87x4% 18.00 4 85 

35x6 17.60 5.00 

36x5 18.50 6.00 

37x5 20.00 5.20 

Add 10% for non-skid. 

Bargains in Slightly Used Tires 

Bite Used Tire* Used Tubes 

80x8 $ 8.50 81.35 

80x3 14 4.25 1.46 

81x314 4.50 1.60 

82x81? 6.25 1.50 

84x3% 5.50 1.60 

81x4 6 26 1.65 

32x4 7.00 1.60 

88x4 7.25 1.70 

84x4 ; 7.75 1.70 

85x4 7.50 1.75 

36x4 7.50 1.78 

84x414 8.00 1.75 

85x4 tt 8.00 1.80 

80x4H 8-26 186 

87x4({ 9.50 1.80 

S.-.X5™ 8.60 2.00 

86x5 9.50 2.00 

37x6 9.75 2.20 

All goods skipped 0. 0. D. subject to examination, 
on receipt of 10% of order. 

AETNA TIRE A SUPPLY CO. 
1461 Michi gan Ave.. Chicago. 1 11. 

Best Rebuilt Tires 

At H Price 

Will Ran B.OOO Mile* and More , 
These tires are of doable thickness and bare 12 Mies 
*f fabric: therefore no pnnctnres, no blowouts. They 
are rebuilt by oar special process, roles nixed and 
doable treaded. 

80x8.... 84.50 82x8*4.. 16 75 84x4. .. .87.76 

30x3 14 ■• 6.60 88x4 7.60 88x4 9.00 

■end II deposit for each tire ordered, and we will 
send the tire, balance 0. O. D. 

CHICAGO D. T. CO., Mfrs. 
1888-37 Wabash Awe. Chleaaro 



ACORN TTRR CO., INC.. 

1647 Michigan Am, 
Chicago. IU. 

We can save yon money on all 
Standard Brand Tires. 

Write for Special Prices. 



FORD SIZE TIRES 

30x3>/ 2 Non Skid, First Grade 

Mileage Guarantee) Remov/ed 

-46.50 EACH— 

JANDORF AUTOMOBILE CO. 
1TS1-S Broadway. SOS W. Seta St.. 
New York City 

FORD SIZE TIRES 

80x3% non skid 

S7.SO 

The ne Tires were orlsrtnally sroaran- 
teed for 7KOO miles— nil firsts— 15% de- 
posit on all C.O.D. orders 
Write for Booklet 
Lincoln Tire fit Rubber Company 
264-6 Halaey Street Newark, N. J. 



Reduce Yonr Tire Bill* by using oar 
DOUBLE TREAD TIRES 



80x814 W.OO 84x4. 



.88.00 



86 x 4U 810.00 

Write for Illustrated Catalogue and Price List to 
R. Lib en & Co., 281 W. 64tb St., New York 



Supplies and Accessories 



ELIMINATES CARBON 

purifies gasoline, gives 30 per 
cent more mileage; in tablet 
form; use one tablet in each 
gallon of gasoline; 100 tablets, 
$1.00. Good agents wanted; 
money makers; write at once. 

GASTINE CO. 

Bridgeton New Jersey 



WORLD'S LARGEST SUPPLY HOUSE 

Our stock of supplies and accessories Is the 
largest In the world. We can supply yon with every- 
thing you need at prices that are away below what 
you are paying. 

Stromberg and Schebler carburetors, 
springs, transmissions, axles, motors, 
bodies, radiators, steering gears, mag- 
netos, coils, horns, etc 
Money cheerfully refunded on anything that Is 
unsatisfactory. 

Our PRICE WRECKER catalogue contains 8,000 
big bargains — GET A COPT. 

TIMES SQUARE AUTOMOBILE CO. 

Largest Automobile Supply House In the World. 
56th Street and Broadway 1210 Michigan Aye- 
New York Chicago, 111. 

For Winter Driving- 
FROST D a n . a 

KING KADIATOR 

PROTECTOR 

Prevents radiator from freealng. Bares gasoline — 
Corrects winter troubles. Keeps driver warm. Why 
use newspapers, cardboard or other unsightly covers 
Instead of this attractive metal shield T Adjustable 
and easy to attach or detach. Price 8)4-* 10. Ask 
your dealer or Mecca Machinery Co., 88 
Adams St., Brooklyn, N. T. 

STORAGE BATTERIES 

For all purpose*. For all car* 
Everything; electrical for all can 

General Lead Battery 6V Electric Co. 
1675 Broadway, , New York City 

2-31 candletype «C" head, 2 side, 1 
rear, 1 Meter Maada Lamps in handsome 
auto kit. automobile flashlight vehicle, battery and 
large Masda Electric Incandescent Lamps. 

Prompt Service. Agents Wanted. 
ROBT. ROSS JONES, Harrlsburg, Pa. 



MONOGRAMS AND INITIALS 
Decalcomnnla Transfer Initials and mono 
grams. You apply them on automobiles while they 
wait; cost 2c. each; profit. 61.88 on 81.50 Job; free 

Kirtleolars. An to lHonnarram Supply Co., 
ept. 8, Niagara Bldg., Newark, N. J. 



Schools 



LEARN HOW 

to drive your own car and how to repair it In the 
best equipped Automobile School In the United States. 
A thorough course of Instruction for owners and men 
desiring to enter the antomoblle Industry as chauf- 
feurs, repairmen or mechanics. Satisfaction guaran- 
teed. Write for free booklet. 

West Side Y. M. C. A. Antomoblle School 

821 West 57th St.. New York 



FREE BOOKLET 

•'How to Succeed in the Automobile Business," on 
application — 840.000 equipment — eight tnatructors — 
actual work, repairing and driving — Day and even* 
ing classes. Greer College of Motoring, 
1456 Wabash Ave., Chicago. 



LEARN THE AUTO BUSINESS 

We teach by actual experience, Including driving high 
powered cars, machine shop practice, assembling, 
tire repairing, etc. Latest cars and amillanccs. 4000 
graduates. Cleveland Anto School, 2382 
Euclid Ave., Cleveland, Ohio. 



Magneto — Service Stations 



ALL MAKES MAGNETOS 

are guaranteed as good as new or money refunded. 
Bosch Magnetos D4, 820.00; DR4, 622.00; DU4 
and DR4. 825.00: D6, DR6. DR4, Dual, 880.00: 
DD6, Dual, $40.00; Mod. A Colls, 612.00. 
Splltdorf 4 cyl. Mods. A.T.X.D.. 610.00; T.S. Oolla, 
$12.0„. 

Elsemann, 625.00; Mea BK4, 825.00: Slmms PTD4 
$20.00. 

Presto tanks, K, $5.00; B. 66.00. 
Oakland 50 radiator, 830.00. 
Studebaker one-man top, $20.00. 

CASS AUTO SUPPLY CO. 
115 Grand River Ave. Detroit, Mich. 



MAGNETOS 

S Bosch (High Tension), $20.00 to $40-00 
p Bosch (Dual Systems), $20.00 to $60.00. 
t, Elsemann (Low Tension with Coil), $16.00. 
fc Elsemann (High Tension), $20.00 to $45.00 
Q Remy (with Coil), $20.00. 



I 



Splltdorf (with Coil), $16.00 to $80.00. 
PARTS FOR ALL, MAGNETOS 
A ALWAYS IN STOCK. 

LWe handle the entire ignition line. 
All work done by experts and guaranteed. 

MEINERT MAGNETO SPECIALTY CO. 

1216 Prospect Ave., Cleveland, Ohio 

—MAGNETOS— 

Bosch DTJ4, DR4, Single Ign., $26; D4, $15; 
DR6, $80; D6. Dual with Coil, $40: Bosch 
Colls, $12; Splltdorf Round Triple Coils, $6; 
Remy, Michigan, Briggs Colls, $4; Simons 
4 cyl., high tension, $18. 

HERBERT AUCOCK ™r£££r%£~ 

STARTING. LIGHTING. IGNITION SYS- 
TEMS AND BATTERIES 
Any make or type repaired by efficient workman. 
Rewinding Armatures and Field Colts 
for Magneton, Starting; Motors, 
Generators. 
We carry in stock a complete line of Guaranteed 
Rewound Armatures for Immediate shipment 
Bend in your Bornt-Ont Armatures for ex- 
change. Starter Clutches Rearround. 
Arthur Jones Electric Co. Chicago, III. 
BATTBRY DEPT., 58 B. 29TH ST.. CHICAGO 



Magrnetoa, Starters aad Generators 

{iromptly repaired by experts. Factory parts carried 
n stock. 8ervtce Station for Bijur and North East 
apparatus and D. 8. L. storage batteries. 



217-221 Iowa St. 



Bmels Manufacturing; Co. 

Da 



yen port, lows 



STARTING, LIGHTING, MAGNETO, 
BATTERY 
Repairs for all makes. Guaranteed. Prompt re tan 
shipment Oldest Id the business In dry. Writs 
yonr needs. P. F. BARTLBY 

Baum and Beatty Ms.. Plttshorrh. Pa. 

DELCO 

We repair Delco systems rapidly and accurately. 
Full stock of parts carried Express and mail orders 
receive Immediate and careful attention. 
Delco Repair Co., 244 W. 49th St., N. Y. City 



Radiator & Lamp Repairing 

M-A-G-N-E-T-O-S 

Expert repairing on all makes of Magnetos, 
Coils, Self-Starters and Generators. 
Armature winding a specialty. Parts for 
all makes carried in stock. 

MAGNETO SALES COMPANY 

1777 Broadway New York City 

RADIATORS 

Most Durable and Efficient. 

Make New Radiator, a'low for old one. 

PRICES RIGHT 
Todd Manufacturing Co. 
820-24 Mary PI. Minneapolis, Minn. 

RADIATORS 

Fenders, Tanks, Lamps, Repaired In 24 Hours. 
All work guaranteed. 
FRANCO- AMERICAN LAMP CO. 
136 West 54th St. New York City 
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THE AUTOMOBILE 



A QUICK 
TURN OVER 

MANUFACTURERS! 

The odd parts and 
material of all kinds 
left over from this and 
maybe previous years* 
manufacturing can be 
quickly turned into 
cash — through the 

Clearing House 
Advertising Columns 

of 

Automobile 

No lot too small nor 
too big to clear up. 

Send us a list of your 
odds and ends and 
without in any way 
obligating you we will 
submit a specimen 
Clearing House adver- 
tisement along with 
advertising rates. 

FOR A 

Quick Turn Over 

ADDRESS: 

The Class Journal Co. 

CLEARING HOUSE DEPT. 

239 West 39th St New York City 



RADIATOR REPAIRS— Lowest pricea; prompt 
attention to all order*. Hoods, fendera, tanka and 
windshields made and repaired. Most efficient shop 
in Greater New York. Work called (or and delivered. 
The United Auto Radiator A Lamp 
Shop, Inc., 858-862 Bedford Are., Brooklyn, N. T. 
Phone 958 Williamsburg. 



RADIATORS 

WEST SIDE AUTO SHEET METAL WORKS 
835 10th A**., New York City 



FENDERS 
TANKS 
HOODS 
LAMPS 
ETC. 



Phone Col. 924 
Made and Repaired. Work guaranteed 



RADIATORS Bnilt and Repaired. We are 

specialists In radiator repairing, automobile painting, 
also manufacturers of fenders, tanks and all sheet 
metal parts. All orders attended to same day aa re- 
ceived and have personal attention of proprietor. All 
work guaranteed. Berarer Automobile Com- 
pany, 2 Ocean Parkway, Brooklyn, N. Y. 



Patents and Patent 
Attorneys 

Three U. S. Patents 
For Sale 

CASH. OR ROYALTY 

The sole owner of two patents on a 
rotary valve mechanism for internal 
combustion engines, and one patent on 
an apparatus for supplying water- 
vapor to the cylinders of internal-com- 
bustion engines is ready to receive 
proposition from reliable concerns. 
Address Box C 127, care of Auto- 
mobile. 

Mr. Charles Binks si C. Bins*, Ltd, Ecdss, England, 
Is prepared to sell tie American Patents and Bights 
of bis Carburetors. Any one purchasing these rights 
can build up quickly In America as successful a 
business as la carried on in England. Patents con- 
sist of Motor Cycle snd Car Carburetors for Petrol, 
Carburetors for Paraffin and Heavy Fuels for Cara 
and Trucks. Better results obtained than from any 
others. Winner of the English "Manufacturers 
Trophy" and most records. Price, $10,000 for the 
entire Interest and future improvements. A certain 
fortune for a lire manufacturer. $500 paid down 
will secure the option to purchase for one month. 
C. Blnlcs, 67, Snowdon Road. Eccles, England. 

C. L. PARKER, Patent Attorney 

Formerly member Examining Corps. C. 8. Patent 
Office, McGUI Building, Washington. D. C. 

Pamphlet of Instruction sent upon request. 

PROTECTIVF PATKXTS PROCURED 

PROMPTLY 
Our books tellng how to obtain and realise there- 
from sent on request. Trademarks registered. 

ROBB A ROBB, 
302-304 Southern Bldg., Washington, D. 0. 



Help & Situations Wanted 
WANTED 

a few especially high class business getting whole- 
sale salesmen. Floaters not desired. Applicant must 
have been successful business getter. 

Send full details regarding experience. Send 
photograph. Exceptional opportunity for live wire 
who la desirous of making change to big, permanent 
automobile company. 

Box B522, care The Automobile. 

Wanted to connect with 
PROGRESSIVE AUTOMOBILE 
Manufacturer as Production Executive 
Sixteen years' experience on automobiles 
and engines, last twelve In executive capac- 
ity. Thoroughly conversant with latest ap- 
proved methods. Past record will bear 
closest Investigation. Now employed. Ad- 
dress Box B 812, care The Automobile. 

Truck Engineer and Designer 

Six years' experience with one of leading 
truck builders is open for engagement. Uni- 
versity graduate M. E. Address B 928, care 
The Automobile. 



Storage and Shipping 

AUTOMOBILES 
BOXBD FOR EXPORT 
Delivered to all steamship piers and railroads is 
New York, Brooklyn and New Jersey. 
New York Cratlasr A Forwarding Co. 
Tel. Greeley 4617 828-26 W. «7th St., If. T. 



Automobiles Boxed for 



Export 

inc.. 



HENRY C. GRIFFIN & CO., 
148-148 Varlck St 

New York City 



">•»• ( 4iSIl 8 ' ,rin « 



P. BRADY & SON CO. 
Trucking and Storage. Automobiles and Bodies 
Stored. Automobiles boxed for Export 
502-558 West B8th Street New York 
Telephone 8840. Columbus 



Carbureters 



ALL SEASON'S RECORDS 

made with 

SCHEBLER EQUIPMENT 

Why not get a Schebler Model R Carbureter fat 
roar carl Oar exchange preposition makes It easy. 

J. C. NICHOLS 
Direct Factory Distributor 
1673- Broadway Now York 

SLIGHTLY USED CARBURETORS 
Stromberg, Ravfleld and Model L Schebler In nearly 
all sizes, $8 each. Condition guaranteed. Terms 
O. O. D. or cash with order. When cash accom- 
panies order goods are shipped prepaid. Henry 
A. Carrier. Harmony St., Salem, Mass. 



Portable Oarages 

PORTABLE GARAGES and BUNGALOWS 
We are the largest manufacturers of portable all 
steel garages. We also manufacture wooden garages, 
bungalows, boat houses, factories, schools and 

churches. 

V. S. Portable Bonding- Co. 

10 Bridge St. Near York City 

GLOBE BUILDING COMPANY 
Wood and Steel Sectional and Portable balding. 

For All Purposes 
Send for Catalogue Plans furnished 

13-21 Park Row, Now York City 



Machinery 



FOB SALE 

BRYANT THREE SPINDLE CHUCKING 

GRINDER (like new) 
CLEVELAND 2 H " AUTOMATIC SCREW 
MACHINE (latest type) 

We also buy new snd used machine tools. 
NEW JERSEY MACHINERY EXCHANGE 
21-28 Mechanic Street NEWARK, N. J. 

FOR SALE 

3 New 60 HP. 4 Cylinder Motors 
1 New 40 HP. Motor 

These motors have never been used. 
MAYDRITE PRODUCTS MFG. CO., Inc. 

Bergen and Kearney Avenues* Jersey City, N. J. 



Manufacturers' 

Opportunities 

AGENCIES DESIRED 

tor a hlKh-claaa line of Automobiles 
and Automobile Accessories, Tires, etc., 
by efficient corps of young salesmen 
of long experience In automobile line 
to cover State of New Jersey and ad- 
jacent territory. Hlarhest financial re- 
sponsibility. Bank referenees a-lven. 
J. J. Rafferty 
Nsd. Stste Bank Blag., 810 Brass St., NEWARK, N. J. 
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Mathesoii 

Can and Repairs Parts 

Frank F. Mathaaon Wilkee-Barr., Pa 



Miscellaneous 

mailing BaGS ^asr 

The new way to mall samples and small 
shipments, doing away with wrapping and 
tying of packages, saves time, postage, labor 
and eliminates lost, delayed and damaged 
shipments. The best and cheapest way to 
handle small shipments. Write for samples 
and prices. 

mH0HAL MB CO., 105 Ms hi 1L,' Aurora, III. 

pBAMBRSi Do raw own ■Mmocnanriiw with m 
^!S&F ITf- ™» * n « n »able. artistic, easily 
applied and always ready Catalog an leanest. 

MOTORISTS' ACCESSORIES CO. 
Mmmafleld, Ohio. 



Motorists' Books 

Tire Rebates 

« MILEAGE DISPUTES IMPOSSIBLE IF 

REIN'S AUTOMOBILE RECORD 

It Used. Simple, Practical, Comenient 

Sold by stationers and auto, clubs. 
Ask for descriptive circular. 

Rein's Systems, JMSBBKR 



Welding 

ti l mimSk Mn i! e * Plant*. *9O.00 

a£jt*£r^L. Q 2 nou & b T t 00 '»« market or 
atoney refunded. We weld and machine read* to re- 
play broken crankahafta, crank cam, .Trljped Tr 
broken rear*, cylinders, etc. All welds guaranteed 

«a him. Ave., Ranway, H. J. 



AUTOMOBILE 
STARTING *nd 
LICHTINC 



Automobile Starting and Lighting 

By H. P. MANLY 

A Non-Technical Explanation of the 
Construction, Upkeep and Principles of 
Operation of the Electrical Equipment 
of Automobiles. 

Designed especially for the electrical 
worker, whether expert or novice. 
Special attention is given to methods 
of adjustment, care, testing and trouble 
location, with special reference to the 
armature, brush, charging system, cir- 
cuit breaker, commutator, cut-out, 
dynamo, fields, fuses, lamps, lighting 
switch, regulation, starting and wiring. 

The following chapter headings show the scope of the 
work: I. Electric Lighting and Engine Starting Equipment. 
II. Lighting Dynamos and Starting Motors. HI. Storage 
Batteries. IV. Lamps and Wiring. V. Control Parts. 
VI. Dynamo and Motor Drives. VII. Current Measuring 
and Indicating Devices. VIII. Starting and Lighting 
Troubles. 

302 pages. 128 Illustrations. Pocket size. Leather, gold 

stamping, red edges. Postpaid $1.50 

Cloth, ink stamping, postpaid $1.00 

BOOK DEPARTMENT 

THE CLASS JOURNAL COMPANY 

239 West 39th Street New York 




CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altgeld Street, Chicago 



OMOBILE 



Also materials for Tanks, Hoods, Quanta, Feeders, Radi- 
ator*. Frames. Etc. "THURITE" Deep Drawing Stock, 
Enameling and Japanning Stocks, Rooting Products, Etc 
I SHEET AMD TIN PLATE COMPANY. Frlck Bldg., Pittsburgh, Pa. 



A0T0R AGE 

"The Motoring Authority of America" 

PUBLISHED WEEKLY AT CHICAGO 
Yearly Subscription Price — 52 issue*— $3.00 

The most popular weekly motoring magazine— devoted to the 
interests of the motor car owner and containing news of 
general interest alike to the dealer and the manufacturer. 

If you are Interested in new car and accessory descriptions, 
racing reports, touring data, and questions and answers that 
appeal to the motorist, subscribe to: 



MOTOR 

MALLERS BUILDING 



AGE 

CHICAGO, ILLINOIS 



WE ARE EXPERTS 
In Spring Suspension lor Automobiles 

Established In 18SS 

THE E. R. MERRILL SPRING CO. 
526-5*2 w. 28th street New York City 
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Space 
Chicago Show 



98 




The 
(&RHN7B1WJWN Sp 



METER 



Remember this number at the Gal- 
lery Coliseum Chicago Show. Our 
representatives are at your disposal. 
See them and secure terms on your 
1917 stock. 

THE CORBIN SCREW CORPORATION 

The American Hardware Corporation. Successor 

NEW BRITAIN, CONN. 
BRANCHES: New York Chicago Philadelphia 



98 



Space 



98 




* This Isn't Ordinary Grease" 

"Get rid of that notion ! NON-FLUID OIL is a heap better It's 
specially made for motor car service. I use it in the transmission, dif- 
ferential and all compression cups. It certainly keeps the car run- 
ning like a jewelled Waltham ! Just try It!" 



NON- 




.D OIL 



NON-FLUID OIL is a pure lubricant that gets between the metal 
parts and STAYS there in ALL weathers. It cannot freeze ; does not 
melt. It follows the gears instantly and always. It eliminates noise, 
holds off the effects of friction, and reduces repair bills. 

Get "K-OO Special" grade for 

gears— "K-OOO" grade for bearings. 

Sold only in orange colored cans — at your dealer's. 
Write for samples and a free book on "Lubrication of the Motor 
Car." 

NEW YORK & NEW JERSEY LUBRICANT CO. 
165 Broadway :: New York City 




THE ADVERTISERS' INDEX is published as a convenience and not as 
* part of the advertising contract. Every care will be taken to index 
correctly. No allowance will be made for errors or failure to insert. 



A 

Aibaugh-Dover Co 193 

All -Season Body Co 146 

American Bionze Co 74 

American Sheet & Tin Plate Co 193 

Atwater Kent Mfg. Works 78-79 

Automobile Engineer 180 

B 

Babcock Co., H. H 161 

Bailey Non-Stall Differential Co 91 to 94 

Bearings Co. of America 182 

Beaver Mfg. Co 182 

Bock Bearing Co 139 

Bosch Magneto Co 180 

Bossert Co 150 

Bound Brook OM-lesa Bearing Co 73 

Braender Rubber & Tire Co 183 

Brown- Llpe-Chapln Co 147 

Buda Co 2 

Burd High Compression Ring Co 145 

Butler Mfg. Co , ... 182 

C 

C. & C. Sales Corp 181 

Castle A Kyte 153 

Central Steel Co 196 

Champion Ignition Co 179 

Chase & Co., L. C 183 

Cincinnati Storage Battery Co 185 

Clark Equipment Co 182 

Columbia Axle Co 122 

Columbia Graphophone Co 152 

Columbia Varnish Co 180 

Continental Motor Co 183 

Corbln Screw Corp 194 

Corcoran-Vlctor Co 180 

Cullman Wheel Co 193 

D 

Dayton Top & Improvement Co 176 

Dyke, A. L 176 

Dyneto Electric Co 183 

E 

East Palestine Rubber Co 175 

Eclipse Machine Co 80 

Edmunds & Jones Co 183 

Elsemann Magneto Co 174 

Electric Auto-Lite Co 108 

Electro Metal Products Co 184 

Elgin Motor Car Corp 98 

Elkhart Carriage & Motor Car Co 132 

Emerson Motor Co 100-101 

Evertlght Piston Ring Co 174 

F 

Fafnir Bearing Co 114 

Fahrlg Metal Co 183 

Fedders Mfg. Co 126 

Federal Bearing Co 90 

Ferro Machine & Foundry Co 119 

Firestone Tire 6V Rubber Co 112 

G 

G. & O. Mfg. Co 178 

General Asbestos & Rubber Co 156 

General Bakellte Co 83 

Geuder-Paeschke 6V. Frey Co 155 

Glbion-Holllster Mfq. Co 183 

Golden-Belknap 6V Swartz Co 154 

Goodyear Tire & Rubber Co 86 

Graham Bros 113 

Grossman Mfg. Corp. Emll 182 

Gulf Refining Co 181 

Gurney Ball Bearing Co 109 

H 

H. & D. Co 102 

Harrison Mfg. Co 143 

Hartford, E. V., Inc 1 

Hawthorne Mfg. Co: 184 

Haynes Automobile Co 165 

Henley, Norman A 138 

Hide, Leather & Pelting Co 107 

Horton Mfg. Co., F. L 195 

Houdallle Shock Absorber Co 159 

Houk Mfg. Co 183 

Hudson Motor Car Co Front Cover 

Hyatt Roller Bearing Co 184 

I 

Indiana Rubber & Ins. Wire Co 184 

J 

Jackson Automobile Co 158 

Janney-Stelnmetz Co 179 

Jeoson Co., J. W 184 

Johns-Manvllle Co., H. W 134-135 

Johnson Co 87 

Johnson A Sons, S. C 75 
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S HEX T S 
PURU INGOTS 
ALLOY S 
GRANULATED 



"GOOD 
INGOTS 
FOR - - 
PERFECT 
CAST- 
INGS " 
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K. W. Ignition Co 184 

Kissel Motor Car Co 96-97 

L 

LeRol Co 179 

Liberty Motor Car Co 184 

Lozler Motor Co 160 

Lycoming Foundry & Machine Co 167 

M 

Mason Tire & Rubber Co 133 

Mercer Automobile Co 185 

Merrill Spring Co., E. R 193 

Meyercord Co 163 

Modern Die & Tool Co 162 

Moltrop Steel Products Co 185 

Monroe Motor Car Co 115 to 118 

MotoMeter Co 130 

Motor Age 193 

Motor World i 185 

Mott Wheel Works 172 

Mutty Co., L. J 129 

N 

National Rubber Co 136 

New Departure Mfg. Co 121 

New Process Gear Corp 185 

N. Y. oV N. J. Lubricant Co 194 

Nordyke 4 Marmon Co 81-82 

O 

Obenberger Co., John W 177 

Olds Motor Works 127-128 

Otis Elevator Co 99 

P 

Pan-American Aeronautic Exposition 170-171 

Parish & Bingham '123 

Parker Drop Forge Co 172 

Pathfinder Co 148-149 

Peerless Motor Car Co 77 

Perlman Rim Co 131 

Perry Auto Lock Co 166 

Pfau Mfg. Co 181 

Philips- Brlnton Co 88-89 

Plttsfield Spark Coll Co 177 

Pouvailsmlth Corp 76 

Prest-O-Llle Co 142 

R 

R. oV H. Platinum Works 185 

Rajah Auto Supply Co 184 

Rayfleld Carburetor Co 161 

Reo Motor Car Co 120 

8 

S. K. F. Ball Bearing Co 173 

Salisbury Wheel 61 Axle Co 185 

Sheldon Axle & Spring Co 164 

Simms Magneto Co 178 

8plltdorf Electrical Co 141 

Spring Nut Lock Co 181 

Standard Steel Car Co 110 

Stewart- Warner Speedometer Corp 2nd Cover 

Strom berg Motor Devices Co 157 

Studebaker Corp 4 

Stutz Motor Car Co 144 

Sunderman Corp 125 

T 

Tuthlll Spring Co 95 

U 

United Smelting & Aluminum Co 195 

U. 8. Ball Bearing Mfg. Co 103 to 106 

V 

Velle Motor vehicle Co 84-85 

W 

Ward Leonard Electric Co 185 

Warner Gear Co 169 

Warner Lenz Co 137 

Waukesha Motor Co 111 

Webber A Co., Philip H 176 

Western Spring & Axle Co 168 

Weston Electrical Instrument Co 180 

Willys-Overland Co Sack Cover 

Winkley Co 182 

Wisconsin Motor Mfg. Co 178 

Wood worth Mfg. Corp 140 

Wright Roller Bearing Co 124 

Wyman &. Gordon 3 

Z 

Zenith Carburetor Co 3rd Cover 




ASBFsros r/?/cr/o/Y 
BRAKE LINING 



ON THE STEEPEST HILL 

IT'S A FRIEND INDEED 



in ! Hut vrttltoiit 
without tires — next to 



your brakes. It's not good 
safety of your own life and 



Hood brakes? Certainly you need 
the Safest brake lining are like a 

useless. 

Don't dm "any old" facing for 
policy — to say nothing about the 

lll ^Ht t KKKKTUA ,l n^ It's the safest— whether 

you're going down Devil* H Gulch or up Jacob's ladder. ELBKTRA 
is made of selected BSbefttOfl chemically combined with an in- 
destructible metal. It gives splendid wear and long service. 

<;et a sample with complete Information. 

Write for it— today. 

F. L. Horton Manufacturing Company 



Whittier Street 



Boston, Mass. 
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You forget the bumps and holes — 

if your Springs are made of "Agathon" 



Yesterday you rode- over these 
same roads and were bumped 
almost to pieces — but today, be- 
cause tbe car in which you are 
riding; is equipped with springs 
made of AGATHON STEEL, tbe 
roughness is unnoticeable. 



AGATHON STEELS 



"AGATHON" Vanadium 
' "AGATHON" Chrome Steel 
"AGATHON" High Carbon 



"AGATHON" Chrome Nickel 
"AGATHON" Chrome Vanadium 

;;agathon;; Nickel steels 

"AGATHON" Special Analyses 
AU guess work is eliminated in the making of AGATHON STEELS. 
The quality is controlled by facts. The analysis is constandy sampled. 
Test bars are frequendy poured during the preparation of every heat. These 
test bars are broken and the fracture carefully examined. When the eye has 
been satisfied, the bar is rushed to the laboratory where samples are drilled 
and subjected to minute chemical analysis. 

By attaching the greatest importance to even the small details, we are able 
to give you a superior stee 1 for Springs, Connecting Rods, Crank Shafts, 
Driving Shafts, Pistons, Cams, Gears, etc. 

THE CENTRAL STEEL COMPANY 

MASSILLON, OHIO 

Detroit Office: 326-27-28 Ford Bid*., F. Walter Guibert, District Representative 
Cleveland Office: Hickox Bldg., The Hamill-Hickox Co., District Representative 
Chicago Office: Room 1511-12 Lytton Bids., 14 East Jackson olvd., A. Schaeffrr. 

District Representative 
Philadelphia Office: 902 Widener Bldg., Frank Wallace, District Representative 
J. E. Dockendorff & Co., 20 Broad St., New York, N. Y., General Export Agents 
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For the motor vehicle, Zenith offers a rare 
combination. It has the prestige of Europe's 
endorsement as an introduction. It is de- 
signed on basic patents permitting of great 
simplicity. Freedom from adjustments and 
from trouble naturally follows. To give results 
automatically is the triumph of today. 

Maximum power flows from the "Com- 
pound Nozzle" of the unrestricted Zenith — 
economy is safeguarded by the same device. 



Superior to adjustments, this famous carbure- 
tor cannot be thrown out of tune by amateur 
fingers and waste fuel. It delivers premeas- 
ured results during the life-span of your car. 
This is practically ideal. 

For the exacting motor car; for the daily 
grind of truck and tractor; and for the 
meteoric service of aeroplanes the Zenith is 
equally successful. It delivers "O. K." results 
— the demand of today. 



NEW YORK 



ZENITH CARBURETOR COMPANY 

DETROIT, U. S. A. 



CHICAGO 



Digitized by 



Google 




e 
ig 

it, 

ut 
ii- 
th 



:n. 
ite 

lei 
he 



r ; 
oo 
to 

rk 

T- 

e- 



WILLYS KNIGHT 

Eight $1950 

S«ren Pasienger Tonrinf 

WIIIya-Knlght Four Touring *128S 

Wlllya-Knlffht Four Coupe f.1050 

Wlllya-Knlght Four Llmonilne. . .»105O 
Wlllya-Knlajht Four Sedan S1R50 
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Ten cents a copy 
Three dollars a year 




Io,000 per Day 



One employe out of every 
eight in our factory is an in- 
spector. That's one reason 
we are sure that every bear- 
ing turned out is a quality 
bearing. 




US. BALL BEARING MFG. CO. 

Cbnrad, Patent License* 

Palmer St. 6~Kolmar Avenue, Chicago 111. 
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Stewart Speedometer 
for Ford* 



$ 3 



50 



Stewart 
Hand Operated 
Warning Signal 



odu 



Here's Your Chance 
For Added Profits 

Live dealers everywhere find Stewart 
Products ready money makers — fast, con- 
sistent sellers — Winter and Summer. 

Profit by their experience. 

Stop trying to '"put across" unknown ac- 
cessories. Take the sure thing — the adver- 
tised accessory — the one that's known and 
liked. That's the way to make your business 
pay. 

Don't clutter up your shop with a slow 
moving stock. 

Handle accessories like the Stewart Vac- 
uum System. It's on over 70% of all makes 
of cars for 1Q17. And thousands of old 
cars still need it. It's the one system that's 
cured of all the ills of other gasoline 
systems. 

The Stewart Tire Pump is another big 
seller. So are Stewart Warning Signals, 
Stewart V-Ray Spark Plugs, Stewart 
Speedometers for Fords. 

Put in a good, strong stock of these 
Stewart Products. 

They will mean lots of jingling dollars in 
your pocket before the year is over. 

Act now. 



$ 10 



Stewart 
Vacuum System 



Stewart 
Tire Pump 



STEWART - WARNEIR 
SPEEDOMETER CORPORATION 

CHICAGO, U. S. A. 



, $ 12 



mm 



WARNER 



$ 25 



Stewart 
Speedometer 



Stewart V 
Spark Plug 



Ray 



$ 50 



Warner 
Auto-Meier 



$6 



Motor Driven 
1 Warning Signals j 



n 



V-Ray 
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A SUCCESS— 
thanks to 
QUALITY 




New 
Ball 




ture 

RINGS 



New Departure Ball Bearings have 
made good in the face of the se- 
verest competition with both foreign 
and American makes. 

This success has been due in the 
main to quality — proper steels, ac- 
curacy and endurance in- built. 

That is why New Departure Ball 
Bearings dominate — are in 80% of 
American car models — cars of every 
price class. 

Whether owner, dealer or manufac- 
turer, you should know what New 
Departure Ball Bearings mean to the 
automobile. Write for the "Brown 
Book." 

The New Departure Mfg. Co. 



Bristol, Conn. 



Detroit, Mich. 
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" NORMA " 
BALL BEAR1N65 

(Patented) 





Z3I-241 W. 39«h STREET NEW YORK. CITY 
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The service that a car or truck is capable 
of rendering is limited by the endurance 
of its weakest part. Makers of high- 
grade magnetos and lighting generators 
are not willing that car or truck failure 
shall be charged against the accessories 
they build. Therefore, among the safe- 
guards they provide for themselves and 
their customers are "fWBffifl" Bearings, 
used almost without exception as stand- 
ard equipment by makers of accessories 
of the better class. 

Be Sure — See That Your 
Electrical Accessories 
Are "MSBOfi" Equipped 




TOE MVRAVI CWrtPWNy OF AMERICA 

179Q BROflDWfly NEW VORK. 

Ball, Roller, Thrust and Combination Bearings. 
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Studebaker VALUE proves 
its superiority at the 
Automobile Shows 

The comparative analysis made by the leading trade papers, in a purely 
unprejudiced way, proves that every important feature of Studebaker construction 
has been adopted by the majority of motor car builders, or by those makers whose 
cars sell for a much higher price. 

A comparison of Studebaker specifications, point by point, with the specifica- 
tions of all other cars, proves that it costs many hundreds of dollars more to 
obtain the same essentials of good motor car construction. 

The wonderful sales records which Studebaker has made not only in one city, 
not only in one State, but in every part of the United States, establishes Stude- 
baker leadership and clearly indicates the superiority of Studebaker values. 

STUDEBAKER 

SOUTH BEND, IND. DETROIT, MICH. WALKERVI LLE, ONT 

Address all correspondence to Detroit 



The car that the Studebaker Dealer sells 
combines more of the most popular and 
saleable features than any other car— at a 
price that makes it the great value of 1917 
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1916 Exports Total 
$120,596,921 

$9,416,782 More Than 1915— 
Trucks Decrease— Passenger 
Cars Increase 



Cars. . 
TruckB 
Parts . 

Total 



No. 

.41,869 
.22,082 



-1915- 



Value 

$35,045,492 
59,834,246 
16,300,401 



.. $111,180,139 



-1916- 



No. Value 

61,947 $43,725,087 

18,903 52,870,774 

.... 24,001,060 



$120,596,921 



Washington, D. C, Jan. 31— The 
United States in the year 1916 set up a 
new record for automobile exports, its 
shipments of automobiles, trucks, and 
parts, amounting to $120,596,921 as com- 
pared with $111,180,139 in 1915 and $34,- 
171,568 in 1914. Automobile exports in- 
creased nearly 50 per cent, while truck 
exports decreased about 9 per cent. 
Parts increased 50 per cent. Automobile 
exports amounted to 61,947, valued at 
$43,725,087 as compared with 41,869; 
valued at $35,045,492 in 1915. Truck ex- 
ports numbered 18,903, valued at $52,870,- 
774, as against 41,869 in 1915, valued at 
$59,834,246. Parts totaled $24,001,060 
against $16,300,401 in 1915. 

Cars Gain — Trucks Lose 

Truck exports in December, 1916, fell 
below the mark established in the corre- 
sponding month in 1915. December, 1916, 
exports of trucks numbered 1331, valued 
at $3,688,314, as against 1664 in 1915, 
valued at $3,920,533. On the other hand, 
passenger car exports showed a notable 
increase, amounting to 4911, valued at 
$3,658,650 as compared with 3664 in De- 
cember, 1915, valued at $2,710,758. Parts 
were lower in December, 1916, amount- 
ing to $1,755,335, as against $1,791,805 
in the corresponding month in 1915. 

Drop in November 

Comparing December, 1916, with the 
previous month, November, shows a big 
drop in all departments. There were 



over 1000 less cars shipped in December 
last than in November and about 300 less 
trucks. Parts were about $300,000 lower. 
The recent action of Great Britain in cut- 
ting down imports of automobiles and the 
high import duty levied on automobiles 
by a few of the other countries has had 
a potent effect on shipments from the 
United States. 



Kissel Adds a Twelve 

Chicago, Jan. 29 — Considerable inter- 
est has been aroused among the trade 
here by the appearance of a twelve-cyl- 
inder Kissel. The car incorporates a 
Weidely twelve-cylinder motor with the 
regulation overhead-valve action. It has 
been shown privately at the local branch 
of the company and will be run through 
a number of severe tests before being 
marketed. The chassis is a larger one 
than that of the Hundred-Point six 
model, but conforms in a great many re- 
spects to the same design. 



McClaren Racine Rubber President 

Racine, Wis., Jan. 29 — H. L. Mc- 
Claren, former president of the Mitchell- 
Lewis Motor Co., Racine, Wis., has 
been elected president of the Racine Rub- 
ber Co. to succeed Stuart Webster, who 
resigned because of ill health. Mr. Mc- 
Claren formerly was head of the rubber 
company, which at that time was owned 
by the same interests as the Mitchell 
company. Recently the tire plant was 
purchased by the Ajax Rubber Co., 
Trenton, N. J. Mr. Webster will con- 
tinue as a director and as treasurer of 
the company. 



Russia Bars Cars and Trucks 

Petrograd, Jan. 25 — The prohibition 
of the importation of vehicles other than 
those for railed tracks will become ef- 
fective in Russia Feb. 1. Under this 
prohibition come carriages, . omnibuses, 
light passenger vehicles, trucks and cars. 
Vehicles completely upholstered are also 
included. 



Chicago Business Is 
Unparalleled 

Show Attendance 20% Greater 
Than in 1916— Dealers' At- 
tendance Breaks Record 

Chicago, Jan. 30 — Chicago's most suc- 
cessful show is half over and the volume 
of business done far exceeds any of the 
previous exhibitions. The paid attend- 
ance has been running 20 per cent ahead . 
of last year. It is the greatest dealers' 
show that has ever been held in this 
country, according to the opinions of the 
leading manufacturers who are in at- 
tendance. As usual the show is nation- 
wide in its scope. Dealers are here from 
the far corners of Maine and from 
southern California; they are here in 
greater numbers than ever before and 
are doing business on a scale hitherto 
unapproached. Invitations were issued 
to about 38,000 dealers all over the coun- 
try. Each dealer was sent three tickets 
and this year they are not being regis- 
tered, as it is impossible to get a numer- 
ical line on the dealers' attendance. Man- 
ufacturers are unanimous in their belief, 
however, that it has never been ap- 
proached in previous years. 

Distributors Know Requirements 

In many respects the business of the 
show stands unique in the history of 
the industry. Instead of the usual 
bargaining on allotments, the distribu- 
tors are ready with their list of re- 
quirements and these estimates not only 
include the cars sold by the greater 
dealers themselves, but also for the en- 
tire organization of subdealers. There 
is a great amount of evidence that the 
territory represented by the Chicago 
show is being more intensively cultivated 
than ever before-., This is clearly shown 
by the great increase in the number of 
subdealers. In some quarters there has 
been a reluctance noted among the small- 
(Continued on page 272) 
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Two Makers Raise 
Car Prices 

Liberty $100 More, Glide $125; 
Braender Tires Advance 
10 to 20 Per Cent 

Detroit, Jan. 26 — The Liberty Motor 
Car Co., this city, will advance its prices 
on all models $100 on Feb. 1. The tour- 
ing car on that date will advance to 
$1,195; the closed coupled four-passenger 
roadster to $1,195; the brougham to 
$2,450; and the touring Sedan to $1,395. 

The company will add a Springfield 
body model around the middle of March. 
This car will sell for $1,795. 

Glide Raises Price $125 

Peoria, III., Jan. 29 — The Bartholo- 
mew Co., this city, manufacturer of the 
Glide Car, has raised its price from 
$1,125 to $1,250. 

Braender Tire Prices Raised 
Rutherford, N. J., Jan. 25 — The 
Braender Rubber & Tire Co., this city, 
has advanced its prices 10 to 20 per cent 
on its tires and tubes. These new prices 
are effective in all States except the 
Rocky Mountain States where they are 
5 per cent more. The 28 by 3 plain 
tread, formerly $9.80, is $11.25; non-skid, 
formerly $11.25, is $12.95; the $2.90 tube 
is now $3.60. The 32 by 3 plain 
tread has risen from $15.35 to $17.40; 
the non-skid from $17.65 to $20; and the 
red tube from $3.60 to $4.60. The 36 by 
4% plain tread, is now selling at $35.40 
and formerly sold at $31.45; the non-skid 
type sells at $40.70 as compared with 
$36.15; and the red tube is $8.30 as 
against $6.70. 

Emerson General Sales Manager for Olds 

Lansing, Mich., Jan. 29 — P. L. Emer- 
son has been appointed as general sales 
manager for the Olds Motor Works at 
this city. G. L. East has been made as- 
sistant sales manager. The position now 
occupied by Mr. Emerson has been 
vacant since last July, when Jay Hall 
resigned. 

Wilson Heads Belmont Sales 

Toledo, Jan. 29 — A. J. Wilson has 
been made advertising and sales man- 
ager of the Belmont Motor Car Co., 
which was recently formed here to man- 
ufacture motor cars. 

Hydraulic Buys Cleveland Welding 
Cleveland, Jan. 30 — The Hydraulic 
Pressed Steel Co. has decided to exer- 
cise its options for purchase of control 
of the Cleveland Welding & Mfg. Co., of 



which E. T. Heinsohn is president. The 
money will be paid over this week. The 
purchase will increase the facilities of 
the company in the manufacture of auto- 
mobile parts. Nothing was given out at 
this time regarding a rumored deal by 
which the control of a large interest in 
the company was to pass to Eastern cap- 
italists. 

Chalmers Elects Officers and Directors 

New York, Jan. 29 — The Chalmers 
Motor Co. held a meeting in this city 
last week and elected Hugh Chalmers, 
president; E. C. Morse, vice-president; 
W. P. Kiser, secretary, and D. P. Turn- 
bull, treasurer. The following comprise 
the new board of directors: Hugh 
Chalmers, E. C. Morse, W. P. Kiser, 
C. A. Woodruff, C. A. Pfeffer, C. C. 
Hinkley, all of Detroit, and B. Lock- 
wood of New York. 

Extensive manufacturing and selling 
plans were outlined. The company plans 
to build and sell 30,000 cars this year. 



Winton Co. Re-elects Officers 
Cleveland, Jan. 25 — The Winton Co. 
has re-elected the following officers to 
serve their twenty-first annual term: 
President, Alexander Winton; vice-presi- 
dent, Thomas Henderson; secretary and 
treasurer, George H. Brown. The com- 
pany has never had any other officers 
since the business was started. 

White of U. S. L. Becomes Sales Mgr. 

Niagara Falls, N. Y., Jan. 30 — John 
A. White, who has been connected with 
the U. S. Light & Heat Corp. for the 
past 8 years, has been promoted from 
manager of the Chicago office to sales 
manager, and will assume his new duties 
at once. He will be located at the home 
office in this city. His successor as man- 
ager of the Chicago office has not been 
announced. 

Reo Predicts Price Increase 

Detroit, Jan. 31 — Reo will probably 
raise its prices within a few weeks, ac- 
cording to a statement issued by R. H. 
Scott, vice-president and general man- 
ager of the company. He states that 2- 
year-old material contracts are expiring 
without possibility of renewal, and ma- 
terials are advancing from 25 to 100 per 
cent in cost. 

Durham with Stevens Motor 
Detroit, Jan. 29 — B. F. Durham, who 
has been connected with the Maxwell 
Motor Co,, and who is well known as 
"Bull Durham," has resigned his posi- 
tion to join the Stevens motor branch 
of the Moline Plow Co. as assistant sales 
manager. 



Brown- Lipe Gear Co. 
Elects Officers 

Chapin Retires as General Man- 
ager, But Retains Interest 
—Parsons New Manager 

Syracuse, N. Y., Jan. 27— At the an- 
nual meeting of the Brown-Lipe Gear 
Co., Syracuse, Jan. 25, the following 
officers and directors were elected: Alex. 
T. Brown, president; W. C. Lipe, first 
vice-president; G. W. Sponable, second 
vice-president; A. E. Parsons, secre- 
tary and general manager; and E. H. 
Hungerford, treasurer. 

The above with H. W. Chapin compose 
the board of directors. 

Owing to the great increase in the 
business of the Brown-Lipe Gear Co. 
and the Brown-Lipe-Chapin Co., Mr. 
Chapin has retired from the general 
management of the former concern so as 
to devote his entire attention to the gen- 
eral management of the Brown-Lipe- 
Chapin Co.. 

Mr. Chapin retains his financial in- 
terest in the Brown-Lipe Gear Co. and a 
place on the board of directors. A. E. 
Parsons, the new general manager of the 
Brown-Lipe Gear Co., has been patent 
attorney for both companies since their 
organization. He will devote all his time 
to the management of the Brown-Lipe 
Gear Co., but will retain his interest in 
the firm of Parsons & Bodell, patent at- 
torneys, Syracuse, of which he is senior 
partner. 

The Brown-Lipe Gear Co. has under 
way extensive work of expansion of the 
plant and its facilities. 

Durant and Chrysler to California 

Detroit, Jan. 27 — Following the 
Chicago automobile show, W. C. Durant 
and W. Chrysler, presidents of the Gen- 
eral Motors Co. and the Buick Motor Co. 
respectively, will leave for an extended 
trip to California. 

Harry Ford Export Co. Director 

Detroit, Jan. 27 — Harry Ford, presi- 
dent of the Saxon Motor Car Corp., has 
been made a director of a $5,000,000 cor- 
poration formed recently in New York 
and Chicago, for the extension of com- 
merce in foreign countries. The com- 
pany will conduct and operate steamship 
lines and railroads, buy and sell secur- 
ities, and will take over the operations 
of a company that has been in business 
for the past 16 years. 

Mills Joins Highway Tractor Co. 

Detroit, Jan. 27 — S. W. Mills has joined 
the forces of the Highway Tractor Co., 
Indianapolis. Mr. Mills was formerly 
an engineer for the Fiat company. 
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Army Truck Stand- 
ards Discussed 

Chief Points Talked on Are 
Wheel Track, Radiators 
and Crankshafts 

New York, Jan. 26 — A further con- 
ference of the Truck Standards Division 
of the Society of Automotive Engineers 
was held in the rooms of the society 
here to-day, attended by W. M. Britton 
of the Quartermaster's Department at 
Washington, J. P. Utz, chairman-elect 
of the Standard Committee of the S. A. E. 
and Coker F. Clarkson, secretary, and 
the following members of the division, 
each chief engineer or truck engineer of 
his concern: 

H. D. Church, Packard Motor Car Co., chair- 
man. 

A. L. Rlker, Locomobile Co. • 
<3. W. Smith, Nash Motors Co. 

B. B. Bachman, Autocar Co. 

L. P. Kalb, Kelly-Springfleld Motor Truck Co. 
W. R. Strickland, Peerless Motor Car Co. 
W. T. Norton, Selden Motor Vehicle Co. 

At this meeting the chief points dis- 
cussed were wheel track, radiators and 
crankshafts. It was pointed out by Mr. 
Britton that the army was very desirous 
of having a uniform gage for all its 
vehicles; but more particularly for the 
1V4- and 3-ton trucks, for these must 
trail each other where the road has to 
be broken through virgin ground. Where 
the tracks are of different gage it is dif- 
ficult for the following vehicle, if of a 
different measure, to negotiate the ruts. 
He stated that the army transport wagon 
tread of 61% in. would best suit the 
army and also pointed out the desirabil- 
ity of having uniform tracks, front and 
rear. 

Dunning Resigns from Chevrolet 

Flint, Jan. 29 — Hugh Dunning has 
resigned as production manager of the 
Chevrolet Motor Co. and will soon be- 
come the prdouction manager of the 
Stevens motor branch of the Moline 
Plow Co. 

Innes Resigns from Dodge 
Detroit, Jan. 27 — H. L. Innes has re- 
signed from Dodge Brothers to take the 
position of factory manager of the 
Chevrolet Motor Co. at Flint. 

Parker Again Heads Rust Proof 

Detroit, Jan. 27 — Clark W. Parker 
was re-elected president of the Parker 
Rust Proof Co. of America and Wyman 
C. Parker was re-elected secretary-treas- 
urer and general manager at the annual 
meeting of stockholders of the company 
this week. 

The report of the president showed 
that the company had made a profit on 



the direct business which had passed 
through the factory. Large contracts 
recently closed were not included in the 
assets. 

J. G. Johnson was elected vice-presi- 
dent, E. C. Hoelzle assistant treasurer, 
W. M. Cornelius assistant secretary and 
L. Hulbert comptroller. Directors elected 
include H. A. Haigh, capitalist; L. G. 
Younglove, attorney; W. C. Parker, C. 
W. Parker, F. A. Richmond, merchant; 
G. D. Mason, architect, and J. G. John- 
son, general manager of the American 
Car & Foundry Co. 

J. D. Lucie, B. C. Layman and 0. S. 
Johnson have joined the sales depart- 
ment of the company. They were for- 
merly connected with the U. S. Tire Co. 

Name Hayes Directors 

Detroit, Jan. 27 — J. F. O'Hara and 
Carlton Higbie, investment bankers, 
were added to the board of directors of 
the Hayes Mfg. Co. at the annual meet- 
ing held this week. Another director 
will be added in the near future. All 
old directors were re-elected. 

Williams with Klaxon Detroit Office 

Newark, N. J., Jan. 29— H. R. Wil- 
liams has been appointed sales engineer 
and manager of the Detroit office of the 
Klaxon Co., in charge of the factory 
equipment business. He was formerly 
with the Chanslor and Lyon Co., Seattle. 

Enos Joins Steel Products Co. 

Detroit, Jan. 27 — L. W. Enos, former- 
ly connected with the Willard Storage 
Battery Co., has been appointed assistant 
sales manager of the Steel Products Co., 
Cleveland, and will handle the Michigan 
territory for the company. 

Join Stephens Motor 

Flint, Jan. 27 — Hugh C. Dunning, 
factory manager, and Fred Corbeille, 
assistant superintendent of the Chevrolet 
Motor Co., have resigned to accept posi- 
tions with the Stephens Motor branch of 
the Moline Plow Co. at Freeport, 111. 

Strickland Leaves Bantam 

Detroit, Jan. 25 — S. A. Strickland has 
resigned as mechanical and sales engi- 
neer of the Bantam Anti-Friction Co., 
effective Feb. 1. 

Kerosene Carbureters for Ford 

Frankfort, Ind., Jan. 25 — The Kero- 
sene Carbureter Co., this city, has re- 
ceived an order from the Ford Motor 
Co., for 3000 carbureters. The Indiana 
Brass Co., this city, has been doing the 
machining and finishing but its other 
business has grown so that the Kerosene 
company contemplates building a factory. 



Front-Away Truck 
for $675 

Millington Drive Is Through 
Front Axle— $500,000 
Company 

Chicago, Jan. 24— The Millington 
Motor Car Co., this city, has entered the 
truck field with the Front-Away light de- 
livery truck, a radical departure from 
previous designs in that it drives through 
the front axle and carries its frame un- 
usually low. 

The Millington company is a $500,000 
Delaware corporation, of whose stock 
half is 7 per cent non-voting cumula- 
tive preferred of $100 par value. It ab- 
sorbs the Millington Auto Engineering 
Co., which produced the Millington at- 
tachment to converting standard rear- 
driven trucks to four-wheel-drivers. 

The Front-Away will be made in both 
a delivery and a runabout form, the de- 
livery model to have a 1000-lb. capacity 
*nd to sell for $675. Save for its unusual- 
ly low frame — about even with the hubs, 
the vehicle resembles standard designs. 
The engine is under the hood, which is of 
stream-line design and merges with a 
cowl dash. The radiator is a V-type sim- 
ilar to that on Pathfinder cars. This ex- 
tends sufficiently in front of the axle to 
conceal the middle of the axle. The front 
axle is a live one, with two bevel driving 
gears transmitting the drive by uni- 
versal inclosed within globular steering 
knuckles. 

The chassis has wire wheels and the 
rear axle is of the dropped type to clear 
the low frame. Semi-elliptics are used 
all around, the front ones being shackled 
at the front and pinned at the rear, thus 
taking propulsion by a pull instead of a 
push and making for steadier steering. 
The rear springs are suspended in the 
usual manner. Pneumatic tires are 
fitted. 

Ewald Succeeds Campbell 

New York, Jan. 27— H. T. Ewald has 
been elected president of the Campbell- 
Ewald Co., advertising agency. He suc- 
ceeds F. J. Campbell who resigned as 
president, having disposed of his inter- 
ests. C. A. Sloan was elected vice- 
president and G. C. Brown, secretary- 
treasurer. Mr. Campbell will remain 
with the organization for a time in an 
advisory capacity. 

Mr. Sloan will be in charge of the local 
office. Among the new accounts that this 
company has recently taken over are the 
Advance-Rumely Co., La Porte, Ind., 
Dayton Engineering Laboratories Co., 
Dayton, Ohio; Van Blerck Motor Co., 
Monroe; Bearings Service Co., Detroit; 
United Motors Service, Chicago, and 
Perlman Rim Corp., New York. 
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Detroit Cos. Plan 
Merger 

Valve and Brass Works Com- 
panies To Take Action 
on Plan Feb. 10 

Detroit, Jan. 29 — The Detroit Valve 
& Fittings Co. and the Detroit Brass 
Works will hold a joint meeting of stock- 
holders on Feb. 10 to take action on rec- 
ommendations by the directors of each 
that the two corporations be merged. 
Both companies are large manufacturers 
of parts for automobiles. 

Preliminary to the working out of the 
proposed merger the directors recom- 
mend that the stockholders approve an 
increase in authorized capital stock of 
each corporation and the distribution of 
a stock dividend among the shareholders 
of each. 

To Increase Stock 

It is proposed to increase the author- 
ized capital stock of the Detroit Valve & 
Fittings Co. from $600,000 to $1,500,000 
and to distribute a 30 per cent dividend 
in stock to the stockholders, and to in- 
crease the authorized capital of the De- 
troit Brass Works from $400,000 to $500,- 
000, -giving shareholders a 10 per cent 
stock dividend, this dividend in the lat- 
ter company being made to simplify the 
merger. 

Makers Organize Workmen's Bank 

Detroit, Jan. 31 — The Morris Plan 
Bank, with $500,000 capital, has been 
organized to loan money to working men. 
The organizers include Hugh Chalmers, 
W. C. Briggs, Roy Chapin, Edward 
Denby, Harry Ford, F. B. Leland, R. 
P. Joy, H. M. Leland, E. W. Loomis, 
L. G. Oilier and Alvan Macauley, all 
automobile and parts makers. 



National Acme Holds Annual Meeting 

Cleveland, Jan. 27 — As was foretold 
in a recent issue of The Automobile, the 
stockholders of the National Acme Co. 
declared a quarterly dividend of 1% per 
cent, payable March 1, at their annual 
meeting held Jan. 24, besides electing a 
considerable number of new directors to 
the board, and planning several addi- 
tional buildings. 

Seven new directors including C. S. 
Eaton, A. H. Wiggins, president of the 
Chase National Bank of New York, G. L. 
Stone of Hayden, Stone & Co., of Boston, 
H. L. Dillon, W. F. McGuire, Detroit, 
A. W. Hopkins and W. R. Mitchell, mem- 
bers of the active stall of the company, 
were added: < : " ■ 

Officers elected were W. B. D. Alex- 
ander, president, E. C. Henn, vice-presi- 



dent and general manager, A. W. Henn, 
secretary and treasurer. 

It is understood that earnings are at 
the rate of 27 to 30 per cent on the stock. 
For the past 18 months the company has 
only been able to fill orders for old cus- 
tomers. The capacity of the company 
will be increased 100 per cent by the erec- 
tion of a 6-acre plant ordered by the 
stockholders. 

The stock will soon be listed on the 
New York and Cleveland stock exchanges. 

Rood Resigns from F. S. Can & Co. 

Boston, Jan. 26 — W. R. Rood, vice- 
president of F. S. Carr & Co., 31 Beach 
Street, Boston, resigned his position and 
his new connection is not yet announced. 
Mr. Rood is well known throughout the 
industry, and has been the active sales 
manager of the above organization for 
the past 8 years. 

To Improve Detroit Financial Facilities 
Detroit, Jan. 31 — The Michigan 
branch of W. P. Bonbright & Co., Inc., 
investment bankers, has been taken over 
by the following for the purpose of in- 
creasing the financial facilities for 
manufacturers in this city: W. C. 
Briggs, of the Briggs Mfg. Co.; Roy 
Chapin and Howard Coffin, of Hudson; 
L. J. Hoover, of the Hoover Steel Ball 
Co.; E. W. Lewis, of the Timken Detroit 
Axle Co.; Percy Owen, of the Liberty 
Motor Car Co.; B. F. Tobin, of the Con- 
tinental Motors Corp., and others. 

Mr. Bonbright will retain a substan- 
tial interest in the new company in De- 
troit. At present he has no provision 
for the financing of large manufacturers 
who are forced to make their loans in 
other cities. This new institution will 
handle such business. 

Edge Agricultural Machinery Director 
London, Jan. 13 — S. F. Edge has been 
appointed by the Ministry of Munitions 
in charge of the manufacture and impor- 
tation of agricultural machinery. He 
was one of the men earliest in the racing 
and business ends of the automobile in- . 
dustry here. He was associated for a 
number of years with the Napier com- 
pany. Upon retiring from this line of 
business he became an expert in agricul- 
ture. 

Hyatt Creates Farm Machinery Dept. 

Chicago, Jan. 29— F. N. G. Kranich 
has joined the engineering staff of the 
Hyatt Roller Bearing Co., this city, and 
will devote his entire attention to the 
implement and farm machinery end of 
the company's work. Under his direc- 
tion there will be a special department 
devoted exclusively to the application of 
Hyatt bearings for all agricultural ma- 
chinery other than tractors. 



Plan To Classify 
Gasoline 

Proposal To Govern Sale of 
Fuel by Dividing Into 
Three Grades 

Detroit, Jan. 30 — Facts now being 
gathered in Washington are to be used in 
an ordinance governing the sale of gaso- 
line in this city, if the plans of J. C. Mc- 
Cabe, superintendent of the municipat 
department of safety engineering, carry. 
Mr. McCabe has just returned from 
Washington, where he was in conference 
with government experts regarding the 
gasoline problem. 

The proposed plan calls for a division 
of three classifications of gasoline so 
that motorists will know what grade 
they are securing. The first two, class A 
and class B, will be known as automobile 
fuel. Class C will be for use in sta- 
tionary engines only. 

Experts here claim that during the 
winter months the gasoline is frequently 
more kerosene than gasoline, and expect 
to attach a penalty to the classification 
ordinance amounting to $100 to insure 
owners against securing inferior grades. 
McCabe's idea is to specify the "end 
points" of the distillation temperatures 
(see page 301). 

Percy Martin English Engine Controller 
London, Jan. 13 — Percy Martin has 
been appointed engine controller by the 
Ministry of Munitions. He has been 
given control of the supply of all internal 
combustion engines required by the fight- 
ing services and in agricultural machin- 
ery. Mr. Martin was born in the U. S. A., 
has served in the Austrian Government 
arms factory, has been for 12 years man- 
aging director of the Daimler company, 
and was appointed recently to the Air 
Board, which controls the production of 
government aeroplanes. The board, con- 
sisting of three men, has no authority, 
however, over the use of aeroplanes once 
they are furnished to the British army 
or navy. 

42- Acre Plant for Redden 
New York, Jan. 31 — The Redden 
Motor Truck Co., Detroit, as reported 
in The Automobile for Jan. 11, has re- 
ceived the backing of a large financial 
group in the West, who have placed at 
its disposal 42 acres of factory space at 
Jackson, Mich. The company plans to 
turn over its truck attachment sales of 
the country to approximately 2000 truck 
merchants located in the natural selling 
territories. 

It is reported that officials of the Bris- 
coe Motor Corp. have purchased the com- 
pany. 
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Two New Day-Elder 
Trucks 

1^4 and 2% Tonners Added — 
Junior Type Increased from 
1250 to 1500 Lb. Capacity 

New York, Jan. 27 — Two new models 
have been added to the line of the Day- 
Elder Motors Co., Newark, N. J., prices 
have been readjusted and the capacity 
of the Junior model has been increased 
from 1250 lb. to %-ton. The new models 
are a 1 %-ton and 2 %-ton. The line and 
prices now are: %-ton, $975; 1-ton, 
$1,250; 1%-ton, $1,500, and 2%-ton, 
$1,985. 

The two new models are similar to the 
older ones in general outline and have 
worm drive. 

Penney Concentrates on Car 

Pittsburgh, Jan. 27 — Production of its 
commercial model has been discontinued 
by the Pennsy Motors Corp., this city. 
This concern was formerly the Kosmath 
Co., Detroit, manufacturing a vehicle 
from the designs of E. T. Birdsall. When 
it reorganized and moved to Pittsburgh 
it added a passenger model. From now 
on this will be the exclusive product of 
the concern. 

15,000 Maxwell 1-Ton Trucks 
New York, Jan. 27— Walter E. Fland- 
ers, president of the Maxwell Motor Co., 
Detroit, Mich., has stated that as a re- 
sult of the reception of the new 1-ton 
Maxwell truck exhibited in the Hotel 
Biltmore during show week here, definite 
plans for a production of 15,000 of the 
vehicles have been formulated. 

Globe Trucks to Be Made in St. Louis 

St. Louis, Jan. 29 — Globe trucks are to 
be made in St. Louis in the future. The 
Globe Motor Truck Co. of this city has 
taken over the assets of the business 
formeily conducted under a similar 
name at Northville, Mich. The Globe 
truck until recently was made by a de- 
partment of the Globe Furniture Co., 
Northville, Mich. The principal model 
is a 6-cylinder 2%-tonner. 

Pullman Staff Reorganized 

York, Pa., Jan. 30 — As an essential 
feature in the reorganization of the 
Pullman Motor Car Co. and with a view 
to increasing the efficiency of its organi- 
zation and rendering a better service to 
its dealers, its official staff has been en- 
tirely revamped. 

The office of general manager, former- 
ly occupied by H. W. Hayden, has been 
abolished and in its stead all depart- 
ments will report to the operating board, 



consisting of Messrs. Keyworth, Hoff and 
Schmidt. Sales, advertising and pur- 
chases will be under the jurisdiction of 
A. R. Cosgrove, assisted by R. E. Trout, 
E. W. Van Duzen and H. C. Curtis. 

Finance and accounting will be under 
the supervision of H. P. Jones. Service, 
stock and field service will be under S. 
L. Fuller; cost accounting will be under 
the direction of G. Ed. Schwartz. Factory 
production will be under the supervision 
of Charles G. Schwartz. Office manage- 
ment will be in charge Of Mr. Delabar. 



Franklin Doubles Car Output 

Syracuse, Jan. 27— The H. H. Frank- 
lin Mfg. Co., this city, is now turning out 
thirty cars a day, or at the rate of 9000 
a year. This is double the rate of produc- 
tion a year ago, the increased business 
' having necessitated large addition to the 
plant. The company has no cars in stor- 
age. 

Macon Motor Car Co. Takes Over 
All-Steel Assets 

Macon, Mo., Jan. 25 — The Macon Mo- 
tor Car Co., this city, has been organized 
to take over the business and assets of 
the All-Steel Motor Car Co., which was 
recently dissolved by order of the court, 
The new company is capitalized at $600,- 
000, one-half of which is fully paid up. 
Judge N. M. Shelton has been appointed 
as trustee, to receive the stock of the old 
company and issue stock in the new one 
in lieu thereof. The old stockholders will 
not only receive the full amount of stock 
owned by them, but new stock in Macon 
company, to the amount of $85,000, will 
be distributed among them pro-rata, in 
addition thereto. The personnel of the 
board has not been determined. 



Imperial Wheel Has Prosperous Year 

Flint, Jan. 27 — The Imperial Wheel 
Co. which manufactures wheels for the 
Buick Motor Car Co., Chevrolet Motor 
Car Co., Dort Motor Co., and the Oak- 
land Motor Car Co., has increased its 
business in the 4 years of its existence 
until it is now selling 400 per cent more 
wheels than during the first year. 



Pallau Steel Spring Elects Officers 

Detroit, Jan. 27 — The stockholders of 
the Pallau Steel Spring Co. of Mt. 
Clemens, Mich., held their annual meeting 
this week and elected J. N. O'Brecht, 
president, A. T. Donaldson, vice-presi- 
dent, P. J. Ullrich, secretary and A. Mar- 
lette, treasurer. Directors chosen include 
A. T. Donaldson, J. N. and L. O'Brecht, 
R. A. Waterbury, P. J. Ullrich, W. Kruse 
and F. E. Nellis of Mt. Clemens, and An- 
drew Healey and A. Featherstone of De- 
troit. 



To Improve Indus- 
trial Efficiency 

Standardization of Welfare 
Work and Education, Patri- 
otic Congress Plan 

Washington, D. C, Jan. 27— Im- 
provement of our industrial efficiency 
through Americanization of the workers 
might be characterized as the keynote 
struck at the 3-day Congress of Con- 
structive Patriotism brought to a close 
here to-day. While the scope of the sub- 
jects considered was very broad there 
were three addresses made which con- 
tained matters of interest to manufac- 
turers in the automobile field. These 
were: Americanization by Industry, by 
Miss Frances A. Kellor, National Amer- 
icanization Committee, New York; In- 
dustrial, by Howard E. Coffin, chairman 
of Committee on Industrial Prepared- 
ness, Naval Consulting Board; and 
Americanizing Detroit, by Walter C. 
Piper, former president National Asso- 
ciation Real Estate Boards, Detroit, 
Mich. 

Miss Kellor, after pointing out that 
seasonal employment means continual 
shifting about for the workers and over- 
time work and night and day shifts nul- 
lify evening school possibilities, proposed 
a comprehensive movement to American- 
ize the workers by standardizing welfare 
work, educating the workers and improv- 
ing plant management. 

Mr. Coffin, after reviewing the work 
of the Naval Consulting Board, pointed 
out our lack of industrial preparedness 
for turning factories quickly into muni- 
tions works. He stated that a text book 
on munitions work is being prepared. 
The work accomplished by the Commit- 
tee on Industrial Preparedness of the 
Board has now been turned over to the 
newly created Council of National De- 
fense. 

Mr. Piper touched on the welfare 
work of the Americanization Committee 
of the Detroit Board of Commerce in co- 
operation with Detroit manufacturers to 
further education of workers by night 
schools and to classify foreign workers 
to facilitate naturalization. The policy 
of "Americans First" adopted by the 
Packard company and other automobile 
makers is found very effective. 

Discher Gets Bumper Injunction 

Milwaukee, Wis., Jan. 27 — A prelim- 
inary injunction has been granted G. F. 
Discher, president and general manager 
of the Gemco Mfg. Co., this city, against 
the Shadbolt & Boyd Iron Co., prohibit- 
ing the sale of an automobile bumper 
manufactured by the Emil Grossman 
Mfg. Co., pending trial of a suit for in- 
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fringement. The injunction covers pat- 
ent No. 1,052,224, relating to a bumper 
bracket having a lug, which bears against 
the front end of the automobile frame 
side member, and an adjustable clamp, 
using a transverse bolt passing through 
two vertical slots, one on each side of 
the frame member. 

The injunction covers the eastern dis- 
trict of Wisconsin. The Grossman com- 
pany will appeal the decision. 

Racine Rubber's 1916 Net Profit $720,189 
New York, Jan. 29 — The Racine Rub- 
ber Co. in its report to the local Stock 
Exchange showed a net profit in 1916 of 
$720,189, compared with $540,497 in 
1915 and $573,352 in 1914. Its sur- 
plus amounted to $894,193. Its gross in- 
come in 1916 amounted to $4,788,171 and 
its merchandise cost to $3,568,886, leav- 
ing an operating profit of $1,219,285. 

Gasoline in Savannah Advanced 2 Cents 
Savannah, Ga., Jan. 30 — Gasoline 
prices in this city have been advanced 2 
cents a gallon to 22 cents. Further ad- 
vances are expected. 

Louisiana and South Carolina Gasoline 
1 Cent Higher 
Chaklston, S. C, Jan. 30 — South 
Carolina gasoline prices have been ad- 
vanced 1 cent a gallon to a maximum of 
26% and minimum of 24%, and 1 cent 
a gallon in Louisiana to 23 maximum 
and 22 minimum. 

N. Y. Gasoline Prices Up 1 Cent 
New York, Jan. 30 — Gasoline prices 
in this city have risen 1 cent to 23 to 
garages and 25 cents a gal. to consumers. 
This puts the price back to that prevail- 
ing between Aug. 7 and Sept. 5, 1916. 

Gasoline 1 Cent Higher in Houston 

Houston, Texas, Jan. 25 — Gasoline 
has gone up in price 1 cent a gallon to 
a maximum of 23 cents and a minimum 
of 22 cents, tank wagon basis. 



$7,518,434 Is Ajax 
Income 



1916 Net Profits $548,123— 
Profit and Loss Surplus 
$139,247 

New York, Jan. 29 — The Ajax Rubber 
Co., in its report to the New York Stock 
Exchange, shows a gross income from 
Aug. 31 to Dec. 31, 1916, of $7,518,434, 
and net profit from trading of $548,123. 
Profit and loss surplus amounted to 
$139,247. 

The complete report follows: 

Gross Income {7.518,434 

Miscellaneous debits 5,909,702 

Gross profit $1,608,732 

Operating expenses, depreciation, 

etc 1,060.609 

Net profit from trading $548,123 

Dividends paid 408,876 

Profit and loss surplus $139,247 

Balance sheet of the Ajax Rubber Co., Inc.. 
as of Dec. 31, 1916. reported to the New York 
Stock Exchange, follows: 

Assets 

Real estate, machinery, etc $672,156 

Cash on hand and in banks 255,901 

Notes receivable 50,468 

Personal accounts 1,725 

Accounts receivable 944,461 

Inventories 1,715,592 

Deferred assets 102.409 

Good will 930,965 

$4,673,677 

Liabilities 

Capital stock $4,000,000 

Accounts payable 393,055 

Reserves for depreciation, etc.... 141,375 
Profit and loss surplus 139,247 

$4,673,677 

Lee Rubber Passes Dividend 

Conshohocken, Pa., Jan. 26 — The di- 
rectors of the Lee Rubber & Tire Corp., 
this city, passed the dividend on the 
stock. Heretofore 50 cents a share regu- 
lar and 25 cents a share extra were dis- 
bursed quarterly. Labor troubles which 
decreased production and a general in- 
crease in the cost of crude materials are 
the reasons for the passing of the divi- 
dend. 

The directors have considered it wise 
to conserve the surplus for the develop- 



Daily Market Reports for the Past Week 

Material Tue«. Wed. Thur*. Frl. Sat. Mon. 

Aluminum, lb 56 .56 .56 .56 .56 .58 

Antimony, lb 16 .16*4 ... .19*4 .19*4 .19*4 

Bessemer Steel, ton 65.00 65.00 65.00 65.00 65.00 65.00 

Copper, Elec, lb 31 .31 .31 .32 .32 .32*4 

Copper, Lake, lb 31 .31 .31 .32 .32 .32/, 

Cottonseed Oil, bbl 13.20 12.40 12.50 12.40 12.40 12.40 

Fish Oil, Menhaden, Brown 73 .73 .73 .74 .74 .74 

Gasoline, Auto, bbl 22 .22 .22 .22 .22 .23 

Lard Oil, prime, gal 1.35 1.35 1.35 1.35 1.35 . 1.35 

Lead, 100 lbs 7.80 8.00 8.00 8.12-4 8.13 8.25 

Unseed Oil. gal 95 .95 .95 .95 .95 .95 

Open-Hearth Steel, ton 6S.00 65.00 65.00 65.00 65.00 65.00 

Petroleum, bbl., Kans., crude 3.05 3.05 3.05 3.0S 3.05 3.05 

Petroleum, bbl.. Pa., crude 1.70 1.70 1.70 1.70 1.70 1.70 

Rapeseed Oil, refined, gal 1.00 1.00 1.00 1.00 1.00 1.00 

Rubber, Fine Up-River, Para, lb 76*4 .76*4 .7654 .76*4 .76*4 .75*4 

Rubber. Ceylon, First Latex, lb 77 .78 .76*4 .76 .76 .75 

Sulphuric Acid, 60 Baume, gal 1.50 1.00 1.00 ... 1.00 1.00 

Tin. 100 lb 45.50 45.38 45.38 45.38 45.38 45.63 

Tire Scrap, lb 06*4 .06*4 .06*4 .06*4 .06*4 .06*1 



Week's 
Changes 

+ .02 
+ .03*4 

+ .01*4 
+ .01*4 
— .80 
+ .01 
+ .01 

+ AS 



— .01 

— .02 

— .50 
+ .13 



ment of its business. The company has 
expended a considerable sum of money 
in completing a new mill for the manu- 
facture of miscellaneous goods, in which 
operations have recently been started, and 
in putting in additional machinery and 
equipment which should be installed in 
the early part of the year and which will 
nearly double its capacity. 

Templar Offers Stock to Public 

Cleveland, Jan. 29 — The Templar 
Motors Corp. is offering its stock to the 
public. The price is $10 per share, which 
is its par value. The company recently 
received the approval of the Ohio Secur- 
ities Commission. 

Officers of the company are: M. F. 
Bramley, president of the Cleveland 
Trinidad Paving Co., president; A. Dean, 
chief engineer the Ferro Machine & 
Foundry Co., vice-president, E. W. Davis, 
president of the Davis & Farley Co., 
treasurer; W. O. Cooper, manager of 
organization. 

The engineering department is com- 
posed of A. M. Dean who was formerly 
the chief engineer of the Pope-Hartford 
Automobile Co. ; P. F. Hackethal, recently 
assistant engineer of the Mercer Auto- 
mobile Co. ; Allen Bartlett, who was form- 
erly the experimental engineer of the 
Stearns Automobile Co., and M. E. Morn- 
ingstart, formerly of the Chalmers engi- 
neering department. 

The company states that its engines 
are under construction and that factory 
plans are being given consideration. 

Copper and Aluminum Higher 

New York, Jan. 31 — This week's ma- 
terials' markets were featured by a rise 
in aluminum and copper prices and a 
drop in rubber. Aluminum has risen to 
58 cents a pound, a gain of 2 cents; cop- 
per has gone up 1H cents a pound to 
32% cents; rubber prices have declined 
1 cent a pound on Para and 2 cents on 
Ceylon grades. Sulphuric acid has de- 
clined 50 cents a gallon to $1. 

Goodrich Has $5,500,000 Surplus 

New York, Jan. 25 — Net profits of ap- 
proximately $9,550,000 were made by the 
B. F. Goodrich Co., in 1916, after making 
full provision for all maintenance 
charges, depreciation, bad and doubtful 
debts, and other items. The surplus in 
the year just closed was close to 
$5,500,000. 

This amount, added to the surplus car- 
ried over as at Dec. 31, 1915 of $10,580,- 
000 shows undivided profits of approxi- 
mately $14,900,000 after deducting the 
four quarterly dividends of 1% per cent 
on the preferred and 4 per cent on the 
common outstanding, together with the 
following provisions: $700,000 for the 
redemption of preferred stock; $121,460 
representing the reduction of preferred 
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purchased from cost to par, and a further 
amount of $100,000 appropriated for pen- 
sion fund. 

At the regular quarterly meeting of 
the directors on Jan. 24 a dividend of 
3% per cent was declared on the pre- 
ferred, payable 1% per cent April 2 and 
1% per cent July 2. A quarterly divi- 
dend of 1 per cent was declared on the 
common, payable May 15. 

The directors voted, subject to the ap- 
proval of the stockholders at their annual 
meeting March 14, to retire 9000 shares 
of preferred prior to July 1, 1917. This 
makes a total retirement of 36,000 shares 
covering charter provision for retire- 
ment of preferred up to July 1, 1917. 

The net earnings for 1916 were less 
than those of 1915, which is largely due 
to the fact that advances in selling prices 
have not kept pace with rapidly increas- 
ing costs. 

Official figures show a return to com- 
mon stockholders of 12.73 per cent as 
compared with 17.17 per cent in 1915 and 
5.6 per cent in 1914. 

The company continues to pay for its 
plant extensions out of earnings. That 
is why the dividend on Goodrich common 
has been kept to 4 per cent. 



Ratify Prest-O-Lite Increase 

New York, Jan. 26 — At a special 
meeting of the Prest-O-Lite Co., yester- 
day, the plan for increasing the capital 
stock of the company from 80,000 to 
100,000 shares, making the amount of the 
stated capitalization $1,000,000, was 
ratified. 



Securities Lack 
Demand 

Low Price of General Motors 
Has Potent Effect on 
Rest of Issues 

New York, Jan. 31 — A sudden deter- 
mination on the part of a few floor 
traders yesterday to bring down the 
price of General Motors had a most po- 
tent effect on the rest of the motor is- 
sues. General Motors had been selling 
at 119%. For no reason other than the 
fact that General Motors pays only 4 
per cent and was out of line with some 
stocks which pay more and sell for less 
was the stock made the object of the 
bearish attack. Though they succeeded 
in bringing down prices about 3 points, 
the stock was left alone by the public, 
which relied more on earnings than on 
the values of dividends. Studebaker 
dropped 2 points in the flurry and Max- 
well 1 point. 

Up to Monday automobile and acces- 
sory issues held fairly strong. A few of 
the issues were from a fraction to 7 
points higher than the previous Monday. 
Losses were slight. 

The Paige-Detroit company has listed 
on the curb 200,000 shares of common 
and 150,000 preferred, par value $10. 

New S. R. B. Reorganization Plan 

Philadelphia, Jan. 30 — The Standard 
Roller Bearing Co. protective committee 
plans a new reorganization plan as a re- 



sult of the decree of the United States 
District Court of New Jersey directing 
the sale of all the property of the com- 
pany. An offer has been received for the 
purchase of the common and preferred 
stock at $7 per share. 

The consent of at least 80 per cent of 
the stock is required, and also that the 
sale of the company's assets and proper- 
ties take place by Feb. 27. 

The New York syndicate which makes 
the offer has deposited $10,000 as a guar- 
antee of good faith. The committee re- 
quests deposits of stock with the Bank- 
ers' Trust Co. of New York. 



Dividends Declared 

Republic Rubber Co., quarterly of 2 
per cent on common, payable Feb. 1 to 
stock of record Jan. 25, and 1% per cent 
on preferred, payable March 1 to stock 
of record Feb. 20. 



Harroun's Michigan Stock Approved 
Detroit, Jan. 30 — The Harroun Motor 
Co. has been permitted by the Michigan 
Securities Commission to sell $1,000,000 
worth of treasury stock in this State, 
provided the original promoters, mean- 
ing Mr. Harroun and his associates, place 
$4,000,000 of their stock in escrow with 
the commission. This stock is to be held 
until the company is able to pay 6 per 
cent on the entire $10,000,000 capitaliza- 
tion. When the stock is escrowed the 
company may sell $1,000,000 of the treas- 
ury stock in Michigan, paying a commis- 



Automobile Securities Quotations on tlie New York and Detroit Exchanges 



Bid Asked 

Ajax Rubber Co 74)4 » 

J. I. Case T. M. Co. pfd 85 86 

Chalmers Motor Co. com 32 33 

Chalmers Motor Co. pfd •• 

•Chandler Motor Car Co 99 100 

Chevrolet Motor Co 110 115 

Fisher Body Corp. com 37 41 

Fisher Body Corp. pfd 93 96 

Fisk Rubber Co. com 75 85 

Fisk Rubber Co. 1st pfd 110 115 

Fisk Rubber Co. 2d pfd 90 100 

Firestone Tire & Rubber Co. com 144 146 

Firestone Tire & Rubber Co. pfd 108 109 

•General Motors Co. com. (new) 114 }4 114frs 

♦General Motors Co. pfd. (new) 91 54 91 H 

•B. F. Goodrich Co. com 59 % 59 Ji 

•B. F. Goodrich Co. pfd Ill Ul'A 

Goodyear Tire & Rubber Co. co:n 277 280 

Goodyear Tire & Rubber Co. pfd 10754 108)4 

Grant Motor Car Corp 7 9 

Hupp Motor Car Corp. com 5 5)4 

Hupp Motor Car Corp. pfd 

International Motor Co. com 15 20 

International Motor Co. 1st pfd 65 75 

International Motor Co. 2d pfd 25 40 

•Kelly-Springfield Tire Co. com 5854 60 

•Kelly-Springfield Tire Co. 1st pfd 90 95 

•Lee Rubber & Tire Corp 23)4 24 

•Maxwell Motor Co. com 54 H 55 54 

•Maxwell Motor Co. 1st pfd 72 74 

•Maxwell Motor Co. 2d pfd 38 39 

Miller Rubber Co. com 254 256 

Miller Rubber Co. pfd 105J4 106# 

Packard Motor Car Co. com 160 

Packard Motor Car Co. pfd 101 V 2 102 

Paige-Detroit Motor Car Co 40-}* 41 

Peerless Truck & Motor Corp 16 19 

Portage Rubber Co. com 166 169 

Regal Motor Car Co. pfd 27 35 

Reo Motor Car Co 3754 38 

Saxon Motor Car Corp 63 65 

Springfield Body Corp. com 77 83 

Springfield Body Corp. pfd 110 120 

Standard Motor Construction Co 5)4 654 



Net 
Ch'ge 

+ 2 
+ 7 



—5 
— i 



Net 

Bid Asked Ch'ge 

99^ 100V£ + 54 



+4 
+ 1 



— X 

+ y, 
—i 



+ 2 

—3 
—3 

— 

—254 
+ >A 
-3H 
+ 'A 
— 54 
+6 
— \H 

+ i 

+ 54 

+ 2 

— i'A 
— 1 



Stewart-Warner Speed. Corp. com 

•Studebaker Corp. com 10454 

•Studebaker Corp. pfd 106)4 

Swinehart Tire & Rubber Co 84 

United Motors Corp 41 ft 

•U. S. Rubber Co. com 59J4 

•U. S. Rubber Co. pfd lO? 1 * 

White Motor Co « 

•Willys-Overland Co. com 35H 

•Willys-Overland Co. pfd 9754 

•At close Jan. 29 ,1917. Listed New York Stock Exchange. 
Quotations by John Burnham & Co. 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 



108 /a 
86 
42K 
60 

HOW 
52 

35M 
9854 



—2 

—i 

- H 



Auto Body Co 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 

Continental Motor Co. pfd. (new) . 

Ford Motor Co. of Canada 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 

Packard Motor Car Co. pfd 

Paige-Detroit Motor Car Co 

W. K. Prudden Co 

Reo Motor Car Co 

Studebaker Corp. com 

Studebaker Corp. pfd 

C. M. Hall Lamp Co 



INACTIVE STOCKS 



Atlas Drop Forge Co 

Kelsey Wheel Co 

Regal Motor Car Co. pfd. 



Bid 


Asked 




37 


38 


im 


98 Yi 






264 


54 


56 




160 




102 


40*4 


41 


49M 


50)4 


37)4 


37« 


106 


108 


29« 


3054 


37 




50 


54 


27 


35 



Net 
Ch'ge 



+ 54 



+ 1!4 
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sion not to exceed 10 per cent for brok- 
erage. 

All advertisements regarding such sale 
must be first submitted for the commis- 
sion's approval. The attorneys for the 
Harroun company state that the pro- 
visions imposed by the commission are 
accepted. 

Chicago Show Business Unparalleled 

(Continued from page 265.) 
er dealers, which has been attributed to 
some extent to the increase in prices, 
ticularly noticed in the dealers having 
the country territory. For this class of 
dealer a raise in price from $1,000 to 
As would be expected, this has been par- 
$1,200 represents quite a difficulty to 
overcome. 

On the whole allotments are running 
50 per cent ahead of a year ago. The 
great increase in production scheduled 
by the larger concerns is a true inter- 
pretation of the condition of the coun- 
try. With many it is not a case of how 
many cars they can sell but how many 
they can get Naturally, with the 
freight-car situation as it is the Chicago 
territory is considerably affected. One 
of the results of this is that buyers with 
foresight are ordering their cars 2 
months before they ordinarily would. 

Cars are being sold at retail right off 
the floor. This is not counted upon as 
one of the results of the show, and where 
it is done it is simply an added amount 
taken in. One of the most expensive 
cars exhibited was sold off the floor at 
retail and paid for in cash. 

The accessory dealers have found the 
same conditions. One prominent motor 
manufacturer who comes to the show 
more as a part of his advertising pro- 
gram than as a matter of direct business 
was surprised to find that deals could be 
made right on the floor. Other accessory 
men in other fields found the atmosphere 
charged with valuable inquiries. The per- 
centage of the attendants at the show 
who actually come to do business is un- 
believably great. The show is proving 
to be Chicago' greatest and the intensive 
selling and business interest manifested 
presages a prodigious business turnover 
for the coming year. 

Pennsylvania Rubber Expands 

New York, Jan. 22 — The Pennsyl- 
vania Rubber Co. has completed additions 
to its factories at Jeannette, Pa., to in- 
crease the output of the plant to 2500 
tires per day, a production increase of 
500 per cent for the past 3 years. 

Daniels Represents Bausch Gear Dept. 

Springfield, Mass., Jan. 29 — The gear 
department of the Bausch Machine Tool 
Co., this city, will be represented by 
H. A. Daniels. 



Japanese Company 
To Make Cars 

Tokio Firm To Manufacture 
Four-Passenger — To Use 
Cheap Petroleum 

Tokio, Jan. 29 — The European war 
has forced Japan manufacturers to en- 
ter the automobile business. The Nippon 
Sharyo Kaisha (Japanese Vehicle Co.) 
has undertaken the manufacture of cars 
in designs adapted to the peculiar needs 
of Japan. The company will make 10-hp. 
cars with accommodations for four pas- 
sengers each, which is considered as suf- 
ficient in this country. These cars will 
be of the width of a jinrikisha and will 
consume cheap petroleum. Their selling 
price will be about $500. 

National Daylight-Saving Convention 
Opens 2-Day Session 

New York, Jan. 31 — The National 
Daylight-Saving Convention opened a 2- 
day session yesterday at the Hotel Astor. 
The convention is united on the princi- 
ple but divided on its application. Some 
of the advantages which, the speakers 
said, the plan would result in were bet- 
ter health of workers generally, in that 
they would have more time for daylight 
recreation after working hours, great 
economy in lighting bills and diminished 
straining of the eyes of workers during 
the last hour before going home. 

The only division of opinion among 
the delegates appears to be as to just 
when to set the clock forward and for 
how long. One faction would make the 
country rise early throughout the year. 
Most of the delegates at the convention 
seemed to favor the forward movement 
for only 5 or 6% months per year. 

Hancock Co. Giving Bonus to Workers 

Charlotte, Mich., Jan. 29 — The Han- 
cock Mfg. Co., which makes automobile 
accessories, will shortly distribute $8,000 
among forty-two employees in amounts 
varying from $100 to $400 as shares of 
the company's profits. The amount paid 
is based on the length of service. 

To Incorporate Tire Protector Business 

Stevens Point, Wis., Jan. 29 — Incor- 
poration of the steel tire protector busi- 
ness founded at Stevens Point, Wis., 
several years ago, by J. J. Bukolt, is now 
under way and within a short time arti- 
cles will be filed in behalf of a company 
to be capitalized at $200,000. There is 
now available for the purposes of this 
business a large factory building just 
vacated by the Automatic Cradle Mfg. 
Co., of which Mr. Bukolt also is presi- 
dent, to take occupancy of a new group 



of industrial buildings. New equipment 
is being purchased and will be delivered 
in time to commence manufacturing 
operations on tire protectors on a largo 
scale by May 1. During 1916, more than 
2000 sets of protectors were manu- 
factured, and booked orders call for 
nearly twice that number. 

Charter Oak Leases Plant 

New Britain, Conn., Jan. 26 — The 
Eastern Motors Syndicate, manufacturer 
of the Charter Oak car, has leased a 
plant in this city, containing about 
15,000 sq. ft. of floorspace. The building 
is one-story and 118 by 110 ft. The 
initial appearance of the car will be at 
the Boston Show in March. 

Fisk to Add Mill Building 

Chicopee Falls, Mass., Jan. 26 — The 
plant of the Fisk Rubber Co., this city, 
will be doubled in the near future by the 
addition of a mill building. It is 60 by 
105 ft. and six stories high. By reason 
of this expansion the production will be 
materially increased and employment 
will be given to more men. The floor- 
space devoted now to the manufacture of 
tires exclusively totals 29 acres. 

Machines Resigns from Advertising 
Agency 

Racine, Wis., Jan. 29— W. J. Mac- 
Innes has resigned as manager of the 
Western Advertising Agency, this city, to 
join the service staff of the Mahin Ad- 
vertising Co. Among Mr. Machines' 
former connections are the General Mo- 
tors Co., Editor of Business, Detroit- 
advertising manager and assistant pub- 
lisher, St. Joseph, Mo., Evening Press 
and automobile editor of the Chicago 
American. 

$60,000 Minneapolis Plant for Oldfield 

Minneapolis, Jan. 27 — Lee Oldfield, 
former automobile racer, will expand his 
engine making business here and has 
plans for a $60,000 factory in the Min- 
neapolis Industries Assn. new tract He 
heads the Oldfield Motors Corp., which 
makes the Oldfield rotary aeroplane en- 
gine. Quarters at 2335 Central Avenue 
will be abandoned June 15 for the new 
plant, which will have 400 ft of trackage. 

Rainier Installed in New Flashing 
Plant 

Flushing, N. Y., Jan. 29 — The Rainier 
Motor Corp. has moved into its new 
plant at Flushing and is producing ten 
trucks daily. The executive and sales 
offices have been transferred here from 
the New York showrooms which are now 
used exclusively for retail sales business. 
The company has recently established 
eight agencies in the Middle West, South, 
and Pacific Coast. 
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Plan to Change State 
Regulations 

Amendments Include Increased 
Taxes, Headlight Glare, 
Mirrors, Better Brakes 

New York, Jan. 29— Many changes in 
the automobile laws, both objectionable 
and favorable, are being considered by 
the various State legislatures now in 
session. The increasing number of au- 
tomobiles has been responsible for a num- 
ber of changes in the examination of ap- 
plicants for licenses. In some cases these 
are most stringent, with the purpose of 
further safeguarding life. Along these 
same lines are bills further restricting 
the use of glaring headlights, requiring 
every motor vehicle to be provided with 
good brake and horn, and the use of 
mirrors. 

The need of good roads and their up- 
keep has been the means of some drastic 
automobile and commercial vehicle bills 
being passed or suggested. Last week 
the Hewitt bill in New York State was 
reported favorably by the assembly and 
senate committees. This bill places a 
severe tax on motor trucks, omnibuses, 
taxicabs and rented cars. 

It is expected that the license fee for 
automobiles in Illinois will be increased 
at the present session of the legislature. 

Pennsylvania is contemplating a com- 
plete change in its automobile laws. Ac- 
cording to amendments there will be but 
one law for automobile owners and every 
operator will be forced to take an ex- 
amination and must have a driver's 
license. Dealers' fees are to be increased 
from $10 to $15; the power of headlights 
fixed and their light is forbidden to rise 
above 42 in. from the surface on which 
the vehicle stands; and the exceeding of 
24 m.p.h. is to be prima facie evidence 
of recklessness. 

Headlight Provisions 

The headlight question is receiving 
much attention by the Connecticut legis- 
lature at its session. All motor vehicles 
are to have their headlights regulated so 
as not to rise above 42 in. from the 
ground and the glare shall not extend 
over 100 ft ahead of the vehicle. A limit 
to the loads that trucks may transport 
over the State roads is also proposed. 
Among other proposed changes are heav- 
ier penalties and jail sentences in most 
cases for negligent drivers with especial 
severity to those who drive while in- 
toxicated, and more stringent examina- 
tion of applicants for licenses. 

Delaware promises to straighten out 
some kinks in its automobile law. Some 
of the provisions include the requirement 
of a good brake and horn, or other sig- 
nal device; State licenses for all drivers, 



except those operating ambulances and 
Are department vehicles; exempting from 
taxation as personal property any 
licensed motor vehicle; requiring the use 
of mirrors; requiring all vehicles other 
than motor vehicles to carry one white 
light at night, visible ahead and in the 
rear; and prohibiting any municipality 
passing or enforcing any law in conflict 
with the State automobile law. 



New York Motor Truck Bill Passed by 
Assembly 

Albany, N. Y., Jan. 31— The Hewitt- 
Evans bill imposing a graduating tax on 
motor trucks and buses was passed to- 
day by the Assembly, the Republicans 
voting in its favor by 81 to 34. 

The bill will be sent to the governor 
for his signature to-day, so that the new 
tax may be levied to-morrow. 

Yesterday the bill was passed in the 
Senate by a vote of 29 to 14, the action 
being taken after the most extended and 
heated debate of the 1917 session. 

The authors of the bill claimed it would 
result in an increased revenue of $600,- 
000. Motor truck interests opposed it as 
it was burdensome, because trucks are 
already taxed as personal property up to 
2 per cent of their value. The increase 
totals in some cases up to 1400 per cent. 

Connecticut Jitney Rule Illegal 

Hartford, Jan. 27 — Connecticut courts 
have declared the jitney ordinance of 
Norwalk unconstitutional and in conflict 
with the State motor vehicle law. These 
decisions are expected to affect the 
validity of jitney regulations in other 
Connecticut cities. 

Scheidler, a Norwalk jitney driver and 
owner, refused to procure license for him- 
self as operator or for his car as a jitney 
in addition to the State license, and was 
arrested. He was fined in the city court 
and appealed. Judge Scott in the crim- 
inal court of common pleas sustained the 
appeal on the ground that the Norwalk 
ordinance conflicted with the State and 
federal constitutions and with the State 
motor vehicle law. The case was carried 
to the supreme court and the appeal 
again sustained. 

Chicago Truck Owners Talk Fenders 

Chicago, Jan. 30 — Probably the most 
vigorous protest against Chicago's truck- 
fender ordinance will be lodged Thurs- 
day with the chief of police in answer to 
his call for a meeting of the truck own- 
ers of Chicago to determine how long it 
will be before they can equip their trucks 
with the fenders demanded by the pres- 
ent ordinance. It is expected that 300 
representatives of the commercial vehicle 
users in the city will be present to show 
the impracticability of the fenders called 
for. 



One Law for Pa. 
Drivers 

All Operators To Be Examined 
— Driver's License Required 
— Dealer's Fees Increased 

Harrisburg, Pa., Jan. 27— According 
to future amendments to the general au- 
tomobile act of 1913 in this State, there 
will be but one law for automobile owners 
and every operator will take an exami- 
nation and must have a driver's license. 

No longer will cities make or enforce 
their own regulations or boroughs enact 
their own ordinances concerning the 
speed and conduct of automobiles on their 
streets. The Highway Department, 
which has brought these amendments be- 
fore the Legislature now in session, pro- 
poses to wipe out all existing community 
legislation on the subject and to impose 
a uniform set of regulations. 

By the new law the dealer's fees are 
increased from $10 to $15; the power of 
headlights fixed, and light is forbidden to 
rise above 42 in. from the surface on 
which the vehicle stands, the horn-blow 
sign provision is eliminated, and exceed- 
ing of 24 m.p.h. is to be prima facie evi- 
dence of recklessness. 

No license will be valid under the new 
law until the driver's signature and 
photograph are attached. 

One effect of the amendment will be 
the elimination of pull now exerted so 
effectively in behalf of owners who hap- 
pen to be arrested. The new amendments 
provide that all information for offenses 
committed by automobile owners or 
users shall be brought under the act of 
Assembly, and not before a Magistrate or 
Justice of the Peace. They make a viola- 
tion a misdemeanor, whereas in a great 
many cases at present drivers are merely 
called to answer to a charge of breach of 
police regulations or of a city ordinance. 

$5,000 Bond for New York Owners? 

Albany, N. Y., Jan. 26 — All automo- 
bile owners, according to a bill, must ac- 
company their applications for registra- 
tion with a bond to be approved by the 
Secretary of State, in the sum of $5,000. 
This is to cover payment of any judg- 
ment recovered against the owner in the 
operation of his car, unless such owner 
shall state in his application that he is 
insured in an equal amount in an insur- 
ance company. The bill was introduced 
by Assemblyman Abner Greenberg of 
New York. 

Dimond Takes Detroiter Representation 

New York, Jan. 29 — The Dimond Motor 
Car Co., this city, Apperson and Singer 
distributer, has taken on the Detroiter 
car. 
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55,000 1917 Cars for 
Maryland 

Increase of 15,000 Expected in 
1917 — Show a Success — 
Territory Very Prosperous 

Baltimore, Jan. 27 — Maryland will 
have 55,000 cars in 1917, an increase of 
15,000 over 1916. This was brought out 
at the Baltimore show, which closed to- 
night at the Fifth Regiment Armory 
after a 5-day exhibition which was the 
most successful in point of attendance, 
sales and prospects developed of the 
eleven shows held here. 

The Baltimore territory, which in- 
cludes the State for some dealers and 
seven counties for the majority, the 
others being handled in the most in- 
stances out of Philadelphia and Wash- 
ington, plans to use between 30 and 45 
per cent more cars during the coming 
year than in 1916. The registration for 
1916 shows 39,419 passenger cars, 4445 
commercial vehicles and 1755 dealers. In 
1915, there were 27,858 passenger cars, 
3189 commercial vehicles and 1341 
dealers. 

This year for the first time the show 
was exclusively for passenger cars, and 
fifty-three dealers were represented, 
showing 221 cars. More than 30,000 
visited the show, the big attendance day 
being 7000, which was Friday. The at- 
tendance increased about 1.5 per cent 
over last year despite the increase in the 
admission charge. 

Bank Clearings High 

A feature of show week was the hold- 
ing of truck exhibitions throughout the 
city by the dealers and the use of a bus 
to send prospects to all of the show 
rooms where trucks were on display. 
The result of this show, commercial 
dealers say, will be the increase of about 
40 per cent to 50 per cent more com- 
mercial vehicles in 1917. 

Baltimore was never more prosperous 
than at this time. The bank clearings, 
according to the clearing house, for 1916 
was $2,206,338,952, an increase over the 
preceding year of $372,689,965, the 
clearings for 1915 being $1,833,648,997. 

Although the last government cen- 
sus showed Baltimore to have a popula- 
tion of 558,485, the city authorities now 
place the population at 595,000. Big 
corporations have established plants just 
outside of the city limits, and millions 
of dollars have been invested. Charles 
Schwab of Bethlehem Steel will spend 
$50,000,000 at Sparrows Point in im- 
provements and general construction on 
the Maryland steel plant, which is now 
known as the Pen-Mary Steel Co. J. E. 
Aldred, the New York financier, is 
heavily interested in Baltimore and is 



responsible for the location here of the 
$8,000,000 aluminum reduction plant. 
The Prudential, a $5,000,000 oil company, 
has erected a $2,000,000 plant at Curtis 
Bay. The Standard Oil Co. is spending 
$1,000,000 for improvements. All of the 
railroad companies are expending mil- 
lions in improving terminals and other 
shipping facilities. The net result of 
all of the big capital being invested has 
been to attract thousands of skilled 
workers and to improve the pay of many 
already here. This city is a ready au- 
tomobile market. Backyard garages 
have sprung up all over the city and 
public garages have been increased by 
at least 10 per cent in number and more 
than 50 per cent in capacity. 

Baltimore's business operations ag- 
gregate more than $1,000,000,000, with 
manufactures leading. Clothing alone 
showed $40,000,000. Copper, tin and 
sheet iron amount to $30,000,000, and 
slaughtering and meat packing $20,000,- 
000. The jobbing trade of Baltimore, 
not including commission business, 
reached $300,000,000, dry goods, clothing, 
boots, shoes, hats notions and millinery 
being the chief items. 

48,923 Farms in Maryland 

There are 48,923 farms in Maryland. 
A compilation of the crops for the last 
year for the chief staples—corn, wheat, 
white potatoes, hay and tobacco — places 
the value above $80,000,000. Baltimore 
is to have a farm loan bank, and this 
will bring more farmers into the city 
than ever before. 

More than a score of new automobile 
companies have come into existence in 
Baltimore during the past year. One 
of the most noteworthy features for the 
trade was the creation of a real Auto- 
mobile Row along Mount Royal Avenue. 
Besides this, there have sprung up all 
over town new garages and accessory 
firms. 



Mulford To Be with Hudson 

Detroit, Jan. 27 — Despite many re- 
ports to the contrary, Ralph Mulford 
will be the star driver for the Hudson 
racing team this coming season. Mul- 
ford did consider the purchase of a 
Peugeot car and expected to race it him- 
self, but has reconsidered and will con- 
tinue with the Hudson company and will 
retain his berth on the engineering staff 
of that company. 



Stutz Builds Sixteen-Valve Engine 
New York, Jan. 29— In The Auto- 
mobile for Jan. 4 it was stated that the 
sixteen-valve engine used in the Stutz 
car was a Wisconsin engine. This engine 
is entirely of Stutz design and is built 
at the factory of the Stutz Motor Car 
Co. in Indianapolis. 



Plan Intercity Team 
Contests 

New York, Chicago, Indian- 
apolis and Detroit Delegates 
Outline Reliability Runs 

Chicago, Jan. 29 — Reliability contests 
in which teams from the major cities will 
compete probably will be instituted this 
summer as the result of a meeting held 
to-day at the Chicago Automobile Club, 
which was attended by representative* 
from automobile organizations of New 
York, Chicago, Indianapolis and Detroit, 
as well as by Chairman Kennerdall of 
the contest board of the American Auto- 
mobile Assn. and Alfred Reeves, general 
manager of the National Automobile 
Chamber of Commerce. 

The contests will be like the interclub 
contests originated by the Chicago Auto- 
mobile Club, and which are semi-annual 
affairs between that organization and the 
Chicago Athletic Assn. For the inter- 
city contest it is expected that each city 
will enter teams of from five to ten cars, 
penalties being assessed for lateness, etc. 

According to present plans, the inter- 
city run for this year will be a 3-day 
affair, starting from Buffalo early in 
August. A committee consisting of one 
representative from each city entering 
is to be appointed, with S. E. Hibben of 
Chicago as chairman. Representatives 
of the following cities have pledged 
teams, and their committee representa- 
tives are: Indianapolis, H. H. Rice; New 
York, C. G. Sinsabaugh; Detroit, W. S. 
Gilbreath; Buffalo, Dai Lewis. In addi- 
tion, it is expected that Boston, St. Louis, 
Pittsburgh and Toledo will enter teams. 
Aside from those mentioned, representa- 
tives at the meeting included Ray Owen, 
W. E. Metzger and F. E. Moscovics. 

N. A. A. A. J. Elects Faeth President 

Chicago, Jan. 27— The National Assn. 
of Automobile Accessory Jobbers this 
week put the finishing touches on its or- 
ganization. The association is but 18 
months old, but whereas a mere dozen 
men attended the first meeting in the 
Florentine room of the Congress Hotel 
at that time, nearly 400 were present at 
this week's session. 

Charles E. Faeth of the Motor and 
Machinists Supply Co., Kansas City, was 
elected president to succeed Sidney B. 
Dean, St. Paul, and it was voted to hold 
the next meeting in Hot Springs the first 
week in June. The last spring meeting 
was held there. The 1918 spring meet- 
ing will go to the Pacific Coast, probably 
to San Francisco. 

The most important single thing that 
came up was the work of the jobbers in 
trade betterment. There is a big corn- 
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mittee with a member from each State 
which is aiding the dealers and garage- 
men in forming local and State associ- 
ations and in adopting better business 
and accounting methods and in becoming 
better tradesmen in many ways. 

National Show Mgrs.' Assn. Formed 
Chicago, Jan. 30 — The National Auto- 
mobile Show Managers' Assn. was or- 
ganized here to-day by representatives 
of thirty-five dealer-associations from the 
Central West territory. E. E. Peake, 
secretary and treasurer of the Kansas 
City Motor Car Dealers' Assn. and man- 
ager of the Kansas City show, was elect- 
ed president of the new association. B. J. 
Ruddle, assistant secretary of the Mil- 
waukee Automobile Dealers, was elected 
vice-president and Ray W. Sherman, of 
Motor World, was elected secretary and 
treasurer. 

Tampa May Have Speedway 

Tampa, Fla., Jan. 26 — The local auto- 
mobile owners are agitating the develop- 
ment of interest sufficient to enable the 
construction of a speedway on which to 
employ drivers during the winter months. 
Now that there are no more Ormond 
meets the reversion to automobile racing 
as a winter amusement along the coast is 
quite to be expected. 



Bosch Contracts with 15 Companies 

New York, Jan. 28— The Bosch Mag- 
neto Co., this city, has signed contracts 
with fifteen concerns in the automobile 
and commercial vehicle fields to use Bosch 
magnetos for the coming season. They 
are as follows: 

Nelson & LeMoon Chicago, 111. 

Mac car Truck Co Scranton, Pa. 

F.I.A.T Poughkeepsie, N. Y. 

Old Reliable Motor Truck Co Chicago, 111. 

Indiana Truck Co Marion, Ind. 

Lange Motor Truck Co Pittsburgh, Pa. 

Zeltler & Lamson Truck Co Chicago, 111 

Federal Motor Truck Co Detroit, Mich. 

Brennan Motor Mfg. Co Syracuse, N. T. 

Watson Wagon Co Canastota, N. Y. 

Continental Truck Mfg. Co Superior, Wis. 

Brock way Motor Truck Co. . . .Cortland, N. Y. 

Eastern Motors, Inc Hartford. Conn. 

Kent Motors Corp New York 

Brtnton Motor Truck Co. .. .Philadelphia, Pa. 



May Revive Elgin 
Classic 

Tentative Plans for Holding 
Road Races — To Be Cham- 
pionship Event 

Chicago, Jan. 29 — Tentative plans for 
the revival of the Elgin road race this 
year were made to-day at a meeting of 
Elgin representatives with representa- 
tives from the Chicago Automobile Club, 
the Chicago Speedways Assn. and Chair- 
man Kennerdall of the contest board of 
the A. A. A. If the decision is made to 
hold the race this year it may be made 
a championship event. 

Van Speedometer Equipment on Three 
More Cars 

Chicago, Jan. 26 — Van speedometers 
have been made stock equipment on the 
Wolverine of Toledo, New Era of Joliet, 
111., and the Pennsy, Pittsburgh, Pa. The 
Drummond, Hal 12, Jeffery, and Princess 
use Van Sicklen speedometers and stock 
equipment, in addition to the cars with 
this equipment in the specification tables 
of the issue of Jan. 4. 

Decoration Day Meet for Kansas City 

Kansas City, Mo., Jan. 29 — The Kan- 
sas City Speedway and Exposition Assn. 
will hold a meet on Decoration Day. It 
is now building a temporary grandstand. 

Garford and Gramm-Bernstein Make 
New York Changes 

New York, Jan. 29— The Garford Mo- 
tor Truck Co., Lima, Ohio, has reor- 
ganized its eastern distribution system. 
Beginning to-day the local office became 
a factory branch, under the management 
of Rodney Hallam. Brooklyn, Newark, 
eastern New York, northern New Jersey 



and New England sales will also be 
handled from the local office. C. B. 
Harvey returns from Philadelphia to 
take charge of the sales organization. 

The R. E. Taylor Corp., formerly 
handling the Garford trucks in this ter- 
ritory, is now distributor for the Gramm- 
Bernstein trucks in the East. The com- 
pany will control sales on the Atlantic 
coast from Maine to Maryland. 

N. E. Smith Form-A-Truck Holds 
Convention 

Boston, Mass., Jan. 27 — One of the 
events of the week here was the conven- 
tion of the New England Smith Form- 
A-Truck dealers called by John L. Judd, 
the New England distributor. He had as 
guests from the factory E. M. Elliott, 
general eastern sales manager, and J. D. 
Davis of the Commerce Trust Company 
of Chicago. After 2 days of conferences 
there was a banquet at the Westminster 
at which Mr. Judd presided and more 
than 100 were present. 

New Offices for Silvex 
South Bethlehem, Pa., Jan. 27 — The 
Silvex Co., manufacturer of Bethlehem 
spark plugs, is preparing to remove its. 
sales organization, advertising depart- 
ment and general office forces away from 
. the factory and into a separate office 
building at South Bethlehem. 

Resta Receives Bosch Trophy 

Chicago, Feb. 1— Presentation of the 
Bosch trophy and cash prizes for 1916 
was made at the Chicago Automobile 
Club to-day. Resta took first place with 
4100 points. The other winners were 
Aiken, with 3440 points, and Ricken- 
bacher, with 2910. The prizes for 1916, 
which are offered again this year, are a 
$1,000 silver cup and $1,000 cash for first 
place, $1,000 to second place and $500 to 
third place. 




Two drivers who will prob- 
ably race Flat cars at In- 
dlanapolis this year. Above 
— Antonio Fagnano. Below — 
Jack Scales, who has never 
visited America 
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Spreading Output 

IN times like these when the question of disposing 
of ears is not generally one which is any worry 
to the factory sales manager, the question of dis- 
tribution assumes a new angle. 

Occasionally it is the custom of distributors to ar- 
range for a percentage of the factory output regard- 
less of the exact number produced. Where the out- 
put is small it is not desirable to carelessly make 
contracts of a limiting nature such as this. The 
manufacturer must look ahead to times that will not 
be as prosperous as these and instead of concentrat- 
ing his output on a single locality, he should aim to 
spread it over the most advisable area. 

The question of selecting more dealers is not so 
pertinent now as that of selecting better ones. At 
the Chicago show there is a direct reflection of this. 
Instead of seeing all the manufacturers anxious to 
sign up new dealers and new territories it is more 
•a question of getting better dealers and better terri- 
tories. 

Manufacturers of popular-priced cars whose out- 
put is still limited to modest figures are avoiding the 
concentration of a large part of this output in a 
single territory. On the other hand, there must not 
be too wide a spread or the proper service will not 
be given. It takes a certain number of cars in a 
given territory to support a service station. The 
number sold, therefore, should at least exceed this 
minimum figure. If it is the plan to nationalize the 



product and to open for the future the widest field 
of endeavor, however, the manufacturer must see 
that he does not darken the map with one or two 
black spots representing his sales area, but rather 
that as many desirable fields as possible with his 
put are covered. 

Presidents in Foreign Trade 

WHETHER or not the United States is to be a 
great exporting nation and build up a world 
commerce was a subject that 1250 delegates at the 
convention of the National Foreign Trade Council 
last week could not settle ; but it was apparent from 
all sides that nearly all of these 1250 delegates were 
much interested in foreign trade. There were a few 
other things quite apparent at the convention : One 
was that the automobile industry was hopelessly 
poorly represented by managers of concerns, presi- 
dents and others who should be deeply interested in 
the national aspect of the export problems. Their 
export managers were present, but the head officials 
should have been present. The head officials in many 
other industries were present in goodly numbers. 
Those in the automobile industry were conspicuous 
by their absence. 

The convention proved that we are badly in need 
of certain national reforms before export trade will 
be as easy for us as it is for some other countries. 
All European countries have discovered how essen- 
tial it is to co-operate nationally in export trade. 
We yet have to learn this lesson. The present Webb 
bill, now before the Senate committee, has been 
pushed to its present position with the hope of legal- 
izing co-operation among our manufacturers in ex- 
port trade — to free them from the restrictions of 
the Sherman law. 

The Webb bill requires pushing along ; it should be 
passed by the Senate this year. The President fa- 
vors it. Whatever pushing it gets should come from 
the head officials of our automobile companies and 
not from our export managers. 

For export trade we need a few more ships than 
we have at present. The convention told how our 
Pacific Ocean trade has dwindled to a hopeless 
phantom while Japan's has risen to enormous pro- 
portions. We were told how our government ham- 
pers our American shipping by various laws, costly 
crews and in other ways. This is information for 
our presidents rather than export managers. 

Another political feature of foreign trade is our 
present tariff. The convention voted that we must 
have tariff changes. We must have a bargaining 
tariff which we can raise or lower to meet the meas- 
ures adopted by foreign countries. At present we 
can lower our tariff schedules but cannot raise them. 
This is a serious handicap in these days when our 
automobiles are being barred from several countries 
and when we can expect any day to find trade bar- 
riers built higher and higher by foreign govern- 
ments. To get a bargaining tariff we have to work 
politics, which is not what our export managers are 
hired for. That is work for our presidents, our 
secretaries, our directors and stockholders. 
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Chi 
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World's Greatest 



Distributing 
Show 

By David Beecroft 



CHICAGO, Jan. 27— The seventeenth annual 
automobile show which opened this afternoon 
iii the Coliseum and armory, has by its big at- 
tendance and good exhibits demonstrated once 
more that the industry is not halting because of 
war or rumors of peace. The same buoyant and 
optimistic atmosphere which has pervaded the Chi- 
cago shows for years is here to-day and, although 
opening day is largely paper day, the crowd to- 
night was up to that of any previous year in buying 
caliber. The wealthy people have not been in the 
show to-day — they never are on the opening day — 
but dealers are all looking for a greater turn-out 
of them than last year. ]' 

It is not expected that the show will mean very 
heavy retail sales — it never does— but more money 
is being expended in advertising by the exhibitors 
than formerly and the city is already full of out- 
of-town people. Automobile show week is the big- 
gest week of the year with Chicago theaters and 
hotels and this year will be a little more so than 
formerly. It is the greatest automobile advertis- 
ing week of the year for the industry. 

Sam Miles always gives a good show from the 
decorative viewpoint and this year is no exception. 
The scheme follows more or less generally that of 
former years, but the colors are a little darker and 
the effect correspondingly richer. Red and browns 
predominate. The scheme is that of an old English 
castle. The object is to give illumined art glass 
effect. There are two rows of pillars in the Coli- 
seum, each bearing a huge globe of canvas so 
made and lighted as to give the effect of many- 
colored glass. The ceiling has many large panels 
also illumined as to give the glass effect. Finally 
the shades over the electric lights are art glass 
imitations. 

Bigger Than 1916 Show 

Numerically the show is a little bigger than last 
year, as there are ninety-two car exhibitors as com- 
pared with eighty last year; and there is a total 
of 324 cars and chassis as compared with 294 a 
year ago. The cars occupy practically the same 



92 Car Exhibitors, Compared with 80 Last 
Year, Indicate Industry's Growth. 

82k Cars and Chassis, or SO More Than 
Exhibited at Chicago in 1916. 

Four New Cars in Coliseum and Armory — 
Stephens, Hassler, Chicago Six and Classic. 

A New Racing Car, the Disbrow, at the 
Salon. Fageol Also Shown. 

Only Four Electric Makes on Display — 
Woods Dual Power in Gasoline Car Class. 

Custom-Made Bodies Show Increasing Popu- 
larity in Many Western Cities. 

Accessory Exhibits Representative Though 
Handicapped by Lack of Adequate Space. 

Show Brings Out Distributors' Problems in 
Storing Cars Over Winter. 



parts of the various buildings as formerly and the 
exhibit of show cars is much the same as seen 
in New York. There are very few different show 
cars here, a few examples being where local deal- 
ers have specially finished jobs, the sale of which 
has increased very much in Chicago during the 
past year. 

Ten years ago the Chicago show was generally 
quite a different one from New York. Then there 
were a dozen or more makes not seen in the East. 
Year by year has seen the number of new cars here 
reduced until this year there are not more than 
three or four cars not seen at the Grand Central 
Palace. The new cars here are the Stephens, 
Hassler, Chicago six and Classic. To this might 
be added two new jobs at the Salon which is being 
held in the Congress hotel, where the luxurious 
Fageol and the new Disbrow racing job are shown. 

Chicago has long held a premier position as hav- 
ing the leading display of electrics, the exhibitors 
numbering many more than seen in New York. 
In this respect conditions are changing and what 
is known as Electric Row along both sides of the 
center aisle of the armory has lost much of its 
exclusiveness. The aisle has been invaded by gaso- 
line makers, who have taken the place of electrics 
that have dropped out and this year there are only 
four electric makes shown, Detroit, Ohio, Milburn 
and Baker-R & L. 
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Coliseum taken 
from midway west 
balcony, showing 
detail of art glass 
panels and globes. 
The globes are 
bronze and light 
brown, and har- 
monize effectively 
with the celling and 
pillar color schemes 
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Woods, which since the inception of the auto- 
mobile industry has been an exhibitor in the elec- 
tric field, is still oh Electric Row, but with its new 
gasoline-electric car, which does not fall in the elec- 
tric classification. It is an interesting coincidence 
that the Woods chassis exhibited for the first time 
occupies the identical exhibit space in the armory 
which the Knight sleeve-valve chassis occupied 
many years ago when it was first exhibited at an 
automobile show. The Knight job has made its 
progress and it will be interesting to follow the 
development of the gasoline-electric movement dur- 
ing the next few years. 

Accessory Displays Scattered 

The Chicago show is never as strong in acces- 
sories as New York, although it should be a greater 
one. Here the accessories are scattered in places 
where cars cannot be placed. You find them form- 
ing a ring around the four sides of the Coliseum 
gallery, the second floor of the Coliseum annex is 
filled with them, there are a few in the basement 
of the Coliseum annex and the remainder are 
strung around the narrow four sides of the gallery 
in the armory. It is unfortunate that Chicago has 
not such a compact method of displaying acces- 
sories as the two upper floors of Grand Central 
Palace in New York afford. Had Chicago the 
space, it would stage the greatest accessory show 
in the country. There is more buying at Chicago 
than at New York ; there are more dealers present 
and the accessory business is handicapped by a lack 
of space. 

There are not many new accessories, here again 
the Chicago show not displaying that array of ac- 
cessories not previously seen that it boasted of in 
former years. 

There are two new Solar products, a windshield 
spotlight with an adjustable mirror, a switch on 
the lamp and universal focusing and adjusting de- 
vices. There is also the Duplex headlight which 
gives a city and country lamp in one. The Jackson 
electric valve grinder is new, as is also the new 
Kemco Ford starter and some of the Halladay 
handy products such as a suitcase and package 
carrier. The new accessories are confined beyond 
these to little handy devices that would hardly be 
furnished as regular equipment on cars but are im- 
portant for the owner. 

Makers Neglect Chicago Show 

The Chicago show is not taken advantage of by 
many automobile manufacturers as thoroughly as it 
should. The makers concentrate more on New 
York and leave Chicago to the sales managers, 
the advertising managers and the dealers. Two big 
shows in a month are too much for many makers. 
This is to be regretted because there is a general 
feeling among the large Chicago distributors and 
in such other big distributing centers as Minne- 
apolis, Kansas City, St. Louis, Omaha, Denver and 
the Pacific coast cities that the makers do not keep 
close enough to the distributors and through them 
with the buying public. 

A general canvass of the Chicago distributors 
brought forth this conclusion to-night. Like dis- 



tributors in other centers mentioned there are 
many ways in which makers and distributors 
should be closer together and the Chicago show 
offers a good opportunity for this. From A to Z 
there has been a shortage of closed cars during 
the past 6 months and Chicago distributors have 
concluded that often the makers have not ade- 
quately gaged the increasing demand for closed 
types. 

Production has so engrossed the maker for 
nearly 2 years that he has only had eyes for stand- 
ard types of open jobs. Closed jobs have gummed 
the factory machinery a little too much. 

To-day the distributor has a legitimate right to 
be heard on this question : There are two sides to 
it, the maker and the distributor, and while the 
maker worships production of an open model the 
distributor wishes otherwise. The distributor 
cannot sell the open car throughout the country 
territory in the winter months beginning Dec. 1, 
and running, perhaps, to March 15. In the Illinois 
territory, and the same applies to many other ter- 
ritories, the roads are generally too bad in these 
months. The agents cannot sell cars and the dis- 
tributors generally agree with them. This means 
a very general stopping of the movement of open 
cars in these months which necessitates the Chi- 
cago distributor storing cars in large numbers for 
quick delivery around April 1. Distributors agree 
in that it is very difficult for them to get country 
agents to store cars; a few say they can average 
one car per dealer, but generally the country and 
small-town banker has not taken keenly enough to 
the question of financing the local dealer. The 
dealer has not enough money to pay outright for 
two, three or four cars. He has hesitated to go to 
nis banker, and as a result the distributor has had 
to carry the load. 

Distributors' Heavy Storage Expense 

And it is no small load that these Chicago dis- 
tributors have to carry by way of winter storage. 
Some distributors are storing 300, others 400, a 
few 500 and there are rumors that some are storing 
nearly 750 cars. This storing costs money and the 
distributor has to carry the entire expense. Sev- 
eral distributors agree that it takes between $35 
and $45, average, to carry a stored car worth 
$1,500 for 3 months. Storage last year was $2 
per car and now it is $2.50 per car per month. Be- 
sides storage there is interest on the money ad- 
vanced by the banker, and there is also insurance, 
as well as the many expenses connected with plac- 
ing cars in storage, taking them out, and other 
incidentals. 

Chicago distributors are emphatic in their con- 
viction that the maker should give some assistance 
in carrying this storage load. They suggest some 
fifty-fifty division. The maker, they believe, should 
give an additional discount of perhaps $20 to $25 
per car for all open types delivered in December, 
January and February and perhaps part of March. 
This problem has not been put up to the makers 
in a united manner, but it will be surprising if 
another season does not see some compromise of 
this nature advanced. 
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The distributors take these winter cars and store 
them as an accommodation to the maker, and it is 
a real accommodation, chiefly as he gets his draft 
against bill of lading. It is this co-operation of 
distributors that has made this winter delivery 
possible, and the maker has not carried a single 
bit of the load. It has all been shouldered on the dis- 
tributor. 

Develop Closed Car Market 

So far as city trade is concerned the dealer does 
not object so seriously, but with rural trade in 
the Chicago territory there is an almost complete 
cessation in the winter season as mentioned. With 
the retail city trade sales are being spread over 
the 12 months much more uniformly. The dead 
Novembers, Decembers and Januarys of a few 
years ago are now wanting, and while these months 
cannot be compared with spring months they re- 
tain the sales forces. This has been largely due to 
the heavier sale of closed cars, which as yet has 
not invaded the country. In the Chicago zone the 
closed car is gaining in such cities as Springfield, 
111., but as yet has been little taken up in such cities 
as Rockford, Decatur, Peoria, Bloomington, Ot- 
tawa, Streator, Danville and La Salle, to which 
might be added other centers like Elgin, Aurora, 
etc. 

Still another handicap the distributors are gen- 
erally complaining of is that the makers do not give 
them all of the cars they are contracted for in 
August and September, but deliver some of these 
in November, December and often in January. 
This requires that the distributor spend $35 or 
$45 on each, carrying them over for spring de- 
livery. So far the maker has not offered to even 
pay winter carrying charges, which it would seem 
is his legitimate obligation. 

Reverting to the closed car business ; it will bear 
repeating that Chicago distributors generally agree 
that manufacturers have not adequately awakened 
to the possibility of the closed car. There has been 
a most general increase in this field. One distributor 
has placed 250 convertible winter jobs in this city 
this season, whereas formerly he never placed 100. 
This distributor got good shipments because his 
factory was not able to give eastern cities their 
quota owing to railroad shipments and difficulty 
of getting railroad cars into the Atlantic seaboard 
territory. 

Distributors are strong in their stand that if 
the maker were to keep closely in touch with them, 
and consult them more on matters of car demand, 
there would be more recognition given to the 
closed car market. This market appeals to the 
dealer who has to pay the same rent in December 
and January that he has to pay in June. In the 



winter months his lighting bills are heavier and 
other expenses increase. To meet these obligations 
he wants to sell cars every month in the 12. He 
sees in the closed car field possibilities which will 
make it possible to deliver as many closed cars in 
the fall and winter months as open cars in the 
medium late summer months. It only requires due 
recognition of this on the part of the maker, and 
arranging his manufacturing program of closed 
cars to give them when the distributor wants them. 

Another developing tendency of the automobile 
market as observed in the Chicago territory for 
the past 2 years is that of giving buyers wider 
color options, but placing a price on the extra work. 
Overland and Cadillac were leaders in this move- 
ment a year ago and within the last year several 
other big distributors have fallen in line. The 
Hudson distributor has added a paint and finish 
department and is already flooded with work. Other 
distributors, instead of adding their own depart- 
ments, have the work done by contract. 

There is one example in the show of the small 
Oakland which has nearly $600 added to its stock 
price by way of special color, six wire wheels, two 
extra tires, a smart victoria hood, special slip 
covers, and a few other luxuries. 

Manufacturers will find it to their advantage to 
investigate very generally what has been done 
and what is being done in this field. It portends 
a demand for more color and while makers will 
want to limit standard prices to the sombre black, 
solely for production, it may be that a few makers 
taking up this color subject will get the jump on 
a certain field of sales. 

Get Into Stone Road Movement 

It will be a good investment to the American 
automobile makers to get more actively into the 
stone road movement for central and southern 
Illinois and in some other wealthy sections of the 
great agricultural zones of the Mississippi valley. 
It is deplorable that central Illinois with farm 
property worth as high as $250 per acre and in 
some cases higher, should have roads that cannot 
be used for three and in some cases four months of 
the year. Stone roads would have an astonishingly 
stimulating influence on winter sales in Illinois. 
Here is a place where makers and distributors 
should work hand-in-hand, and it may be where the 
work should be well backed by the manufacturer, 
but all work on the firing line should be done by 
the distributors who could marshal their sub- 
agents for such work. It is just as essential to get 
stone roads in central Illinois to stimulate winter 
sales as it is to have full-page display advertise- 
ments during show week. Good roads may not ap- 
peal so spectacularly, but they are no less potent. 



STATISTICS OF CAR AND CHASSIS EXHIBITS AT CHICAGO SHOW 



EXHIBITS 

1916 1917 

Car manufacturers 80 92 

Total number cars and chassis 294 324 

Stripped chassis 52 50 



Four-cylinder 106 

SIx-cyllnder 135 

Eight-cylinder 42 

Twelve-cylinder 11 



Total 



.294 



101 
164 
41 

18 

324 



BODY TYPES— OPEN CARS 

1916 1917 

Five- passenger 64 76 

Six and seven -passenger 57 54 

Two-passenger 33 21 

Three-passenger 23 9 

Four-passenger 10 47 

Total 187 206 



BODY TYPES — CLOSED CARS 
1916 

Coupe 7 

Sedan 10 

Demountable top 18 

Cabriolet 2 

Limousine 10 

Landaulet 1 

Town Car 5 

Berllne 2 

Total 55 



1917 
14 
26 
9 
0 
12 
0 
1 
1 

~~ 68 
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Four New Cars Appear at Chicago 

Stephens, Hassler, Chicago and Classic Are Entirely New 
Chassis — Cars Not Shown at New York Include Glide, 
Maibohm, Monitor, Dixie and Woods Dual Power 



FOUR new cars are making their first appearance at the 
Chicago show. None of these represent anything radical, 
all being assembled from standard units and of con- 
ventional design. The four are the Stephens, which is made 
by the Stephens Motor Branch of the Moline Plow Co., a 
concern long established in the plow and wagon business ; 
the Hassler, made by the Hassler Motor Co. of Indianapolis; 
the Chicago light six made by the Pan-American Motors Corp. 
of Chicago, and the Classic, made by the Classic Motor Car 
Corp., Chicago. 

As usual there are a number of cars which were not at 
New York, the Glide, Maibohm, Monitor, Woods Dual Power, 
and Dixie are all examples of this. On the other hand some 
of the New York cars are not at Chicago, but none of the 
larger manufacturers are missing. 

In new bodies there is not so great a variety as has been 
seen in previous years. Almost without exception the ex- 
hibits which were at New York were moved bodily to the 
Chicago show. Scripps-Booth has a new town car on exhibi- 



tion for the first time and the Anderson electric also shows a 
new body. The Ohio electric has an entirely new model at 
the Armory, which is a modification of the previous design, 
without any mechanical changes. 

One of the most interesting of the new exhibits is the 
Stephens six, known as the model 65. It is attracting con- 
siderable attention on account of its newness and the fact 
that it is made by a department of a long-established con- 
cern. It represents up-to-date practice in assembled car de- 
sign incorporating a Continental power plant, Zenith car- 
bureter, Connecticut ignition, Willard battery, Gemmer steer- 
ing gear, Auto-Lite lighting and starting, and other standard 
parts. It is made up also in a roadster which is known as 
model 60. 

The Continental engine employed is the standard light six 
job of 3% by 4% in. Cylinders are block-cast and carry 
a unit power plant on a standard bell housing. The clutch 
is a multiple disk automatically oiled from the motor lubrica- 
tion and hence requiring no attention on the part of the 




Details of the new Hassler chassis. Above Is a view showing the flexible drive with two Thermold couplings and the rear cross- 
spring mounting. At the right Is the rear of the power plant, showing the transmission brake and the forward Thermold coupling. 

Below these Is the side view, showing the radius rods 
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driver. The gearbox furnishes three speeds and the drive is 
taken through a propeller shaft with two universals to a 
floating rear axle. Both the drive and torque are taken 
through the rear springs in Hotchkiss style and the springs, 
in accordance with growing practice, are mounted directly 
beneath the side members of the frame. The wheelbase is 115 
in. and the tires 32 by 4, quick detachable with plain tread in 
front and the all-weather non-skid in the rear. 

In the matter of equipment, the car is complete at the sales 
price of % 1,150 f.o.b. Freeport, 111. The 19-gal. gasoline tank 
is swung under the side frame members at the back end of 
the chassis and the feed is taken by Stewart vacuum. There 
is also a Stewart- Warner speedometer and a Stewart engine- 
driven tire pump equipped with a pressure gage on the hose 
furnished as standard equipment, and there also is included 
an extra demountable rim, trouble lamp, and the usual jack, 
tools and repair kit. 

Hassler Incorporates Floating Drive 

The Hassler is manufactured to a large extent by the same 
interests which produced the Hassler shock absorbers for 




Transverse X-type rear springs on the Massler 



Above— Scrip ps- Booth 
town car with sloping 
wind shield and sepa- 
rate driver's compart- 
ment. This Is a new 
Job at the show 



Ford cars. It has been developed to a 
large extent by Charles Merz, a well- 
known racing driver who has been act- 
ing as experimental engineer. While it 
is an assembled car, it incorporates some 
unique features. Probably the point of 
note is in the floating drive. This is 
made up by two double Thermoid-Hardy 
disk couplings which are placed at each end of the propeller 
shaft. Also, in the drive assembly, there are two radius 
bars which extend from the rear end of the gearbox to 
points at the extremities of the rear axle housing. In some 
respects this resembles the Hotchkiss drive, with the addi- 
tion of the radius members, which are designed to take the 
horizontal road shocks instead of allowing them to be trans- 
mitted through the spring eyes and shackles. 

Heavy volute springs are housed in casings on the under 
side of the gearbox. Through the inner coils of these springs 
the radius rod ends are bolted, allowing for a free move- 
ment of the rear axle within the limits of the action of these 
springs. 

The standard units of which the car is made up include 
a Buda four-cylinder L-head block standard engine of 3% 
by 6% claimed to develop 40 hp. at 1950 r.p.m. It is the 
standard Buda product with full aluminum crankcase and 
helical gear camshaft drive. The carbureter is a Rayfield 
1^4 in., ignition by the Connecticut system, with magneto 
type of distributer, starting and lighting by Auto-Lite in 
connection with a Willard 6-volt 100-amp.hr. storage bat- 
tery. The clutch is a Borg & Beck dry-plate design trans- 
mitting the drive to a Grant-Lees gearbox mounted in a 
semi-steel case and equipped with S. K. F. self-aligning 
double row ball bearings on both the main and lay shafts. 
The shafts and gears are both of nickel-steel. The drive, as 
explained, is through the flexible coupling and then to a 
floating axle which is mounted on Hyatt roller and New De- 
parture bearings. The driving members are chrome vana- 
dium steel and the gears a product of the Brown-Lipe- 
Chapin organization. The latter are of nickel-steel and pro- 
vide a direct drive ratio in the rear axle of 3.7 to 1. The 
springs are transverse X type in the rear. 

Gasoline feed is by the Stewart-Warner vacuum system 
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New Body Lines in Four 
Electric Models at 
Chicago Show 




si Rj- 



The design of the Mllburn 
taxi shows that the dif- 
ference In body types of 
the gasoline and electric 
cars Is rapidly being elim- 
inated. The close resem- 
blance of this body to 
that of a gasoline car 
attracted considerable 
attention 





The Woods dual power 
car uses a gasoline engine 
connected to an electric 
motor by a magnetic 
clutch as Its power plant 




\ Zip* 














my 



The Ohio electric coupe model 44 sells 
for $2,380, a reduction of $520 from 
the price of the previous model, which 
It closely resembles 




This Springfield body 
on the Detroit electric, 
adapting the convert- 
ible principle to the 
brougham style, has a 
rounded front hood 
similar to the latest 
type of gasoline car 
front ends 
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Malbohm roadster, exhibited at Chicago but 
not at New York 



and Houk wire wheels provided with Silvertown cord 33 
by 4 in. straight-side tires are standard equipment. The 
wheelbase is 112 in. and the road clearance is 10 in. 

At present a roadster only is mounted on this chassis. It 
is a roomy style for two passengers with a seat width of 45 in. 
and a passenger seat mounted slightly behind that of the 
driver. The body measures 66 in. from the back of the seat 
to the dash, 32 in. from the front of the seat to the dash 
and the doors are 24 in. wide. The car is completely equipped 
with bumpers as standard and a Boyce Motor-Meter and 
five wire wheels with cord tires included in the purchase 
price, which is $1,650 f.o.b. Indianapolis. 

Chicago Uses Double Drop Frame 

The Chicago light six is fitted with standard parts 
throughout, assembled in a frame of original design. The 
power plant is the 40-hp. 3% by 5 in. six-cylinder Rutenber 
fitted with a Rayfield carbureter. The gearbox and clutch 
are a unit with the crankcase, making it a unit power plant, 
the clutch being a multiple-disk dry-plate type transmitting 
the drive to a Warner selective three-speed gearbox. The 
drive is flexible, with both propulsion and torsion taken 
through the rear springs. The latter are mounted directly 
beneath the main frame member so that in transmitting the 
drive there is no twisting stress on the frame. The latter 
has a double kick-up in the rear, giving the car an ex- 



extra for a 



tremely low center of gravity and bringing 
the body quite close to the ground. 

The chassis constructjpn is simple, with 
the frame wide at the rear, tapering at the 
center and parallel and narrow at the front. 
This permits the two supporting points at 
the rear of the power plant to be mounted 
directly on the main frame while providing 
a wide body mounting at the rear. The rear 
springs are 57 in. long, semi-elliptic, 2 in. 
wide. They are underslung, which also has 
a tendency toward lowering the center of 
gravity of the car. The axles are Timken. 
Wheelbase is 120 in. and the tire size 32 
by 4. 

Gray & Davis equipment is used for 
starting, lighting and ignition. The storage 
battery is a Willard and throughout full 
equipment is used. The body is of a moulded 
form, with lake blue as the standard color. 
The running gear wheels and windshield 
frame are finished in pure white enamel. 
The price is $1,250 f.o.b. Chicago, with $75 
set of Houk wire wheels. 



Classic a New Assembled Car 

The Classic is an assembled job employing a standard 
Lycoming 3% by 5 four-cylinder engine, Borg & Beck 
clutch, Mechanics' Machine gearbox, Gemco floating axle, 
Gemco steering, Youngstown radiator, and other well-known 
standard parts. It has a wheelbase of 114 in. and a tire 




Chicago light six chassis, showing double-drop frame 




Chicago light six chassis, showing how frame tapers at the center. Note wide rear allowing wide body construction 
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On the Paige roadster the rear seat fold* Into the body 

size of 33 by 4. It is sold completely equipped, being pro- 
vided with a spotlight and bumper, at $885 f.o.b. Chicago. 

Springfield Body on Detroit Electric 

Of the new bodies, probably the most distinctive is the 
Springfield type body on one of the Detroit electric exhibits. 
This in an adaptation of the Springfield convertible principle 
incorporated with the brougham style of body. With the 
rounded front hood the car resembles a gasoline product 
quite closely. The part corresponding to the radiator has 
a high-dome crown effect very similar to the latest type of 
gasoline car front ends. This new body is fitted to the model 
69 chassis and sells at $1,775 f.o.b. Detroit. 

Scripps- Booth Has a New Body 

A new town car style of body is shown by Scripps-Booth. 
This body is on the limousine style, with the roof only over 
the passenger compartment and not over the front or driver's 
compartment. It is fitted with a sloping windshield and 
the body line from the dash to the rear of the front compart- 
ment is dropped slightly below the line of the passenger 
entrance door. The trimming and upholstery is in leather 
in the front compartment and cord for the passengers. The 
body is relieved by a white trimming line at the 
point of juncture between the hood and the cowl. 
There is also a white stripe running over the top of 
the cowl and along the side line, extending around 
the body. 

Ohio Electric Shows New Model 

An entirely new model is shown by the Ohio elec- 
tric. Practically the same as its predecessor, it has 



Upper left— Regal tall-light and license plate holder. Upper 
right — Bonnet clip on the Chicago elx. Lower left— Mercer 
tank filler. Lower right— Stutz control lever gate lock for 
neutral position 

been reduced in price from $2,900 to $2,380, due to its greater 
standardization in manufacture. The cut in price has been 
possible largely because of reduction in the number of options 
allowed to purchaser. In the previous model it was cus- 
tomary to allow an extremely wide range in upholstery and 
color. Only three colors are now given as optional and four 
styles of upholstery. The colors are Ohio grey, Ohio blue and 
Roadster green. There also have been some detail alterations 
in the structural work of the body and fenders which improve 
these parts proportionally. 

Glide Raises Price 

The Glide car, made by the Bartholomew Co., Peoria, 111., 
was not exhibited at the New York show but is at Chicago. 
Mechanically the car has been illustrated and described in 
these pages; the price, however, has been raised from 

$1,125 to $1,250. This car is assembled from well- 
known units, such as the Rutenber 3% by 5 six, Brown - 
Lipe gearbox and differentials, Westinghouse elec- 
(Continued on page 291) 




Chassis of the Woods Dual Power, showing com- 
bination of gasoline and electric power elements 
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General view of Chicago'* second annual talon held In the Elizabethan room of the Congress Hotel 



Custom Bodies at Chicago Salon 



Exclusiveness Characterizes Exhibit Which Includes Six 
Makers Besides Four Showing Last Year — Disbrow a Feature 



CHICAGO, Jan. 29 — Chicago's second annual automobile 
salon, which opened to-day with a dozen exhibitors in 
the Elizabethan room of the Congress Hotel, gives evi- 
dence of the well-established demand for exclusiveness. This 
feeling:, which prompted some of the largest dealers to put 
out the stock chassis with high class, custom made bodies, 
is the fundamental reason back of the salon. New York 
has had its salon for a dozen years, but only recently has 
exclusive body trade achieved prominence in other cities. 

A year ago the first effort was made to meet this situa- 
tion with an exhibition in which exclusiveness would be the 
keynote. Four manufacturers sensed the psychology of the 
move and got together in the first Chicago salon. These 
four were White, Simplex, Brewster and Lancia. This year 
there are all of the first four and in addition Locomobile, 
Daniels, Fageol, Doble, Murray and Disbrow. 

Prices vary in accordance with the degree of artistic 
handiwork and expensive material, the Fageol, at $9,500 
for the chassis and $12,000 with the elaborate touring body, 
representing the maximum. The cars, however, which rep- 
resent the spirit of the salon better than anything else are 
those on well-known chassis but fitted with bodies that 
represent the individual art of the custom body builder. 

People come to buy these cars and the actual proportion 
of prospects to visitors is far in excess of the National 
Shows. Price is the last consideration with those who buy 
at the salon. The purchaser of the custom-made shoe bears 
the same relationship to the buyer of the stock product as 
the purchaser of a salon car bears to the stock car buyer. 
It is the desire for individuality and style. 



Two new cars not seen at the automobile salon in New 
York are at the corresponding event in Chicago. These 
are the Fageol car, described in The Automobile for 
Jan. 25, and a sporting and speed design by Louis Disbrow. 
In addition, C. P. Kimball is showing some bodies that were 
not seen in New York, including a striking touring car with 
a number of new and ingenious features mounted on the 
new Fageol chassis and a landau with some interesting char- 
acteristics mounted on the Doble steam chassis. 

Many of the cars seen in the New York salon have been 
moved to Chicago directly, while other companies are show- 
ing similar cars but finished in different colors. The White 
company is showing the same line of bodies, including two 
limousines, a cloverleaf and a touring car, all by Rubay. 
This is quite similar to the line shown in the East, but the 
colors are somewhat different. 

Altogether, the salon is a very domesticated exhibition. 
There is a Lancia there to give a foreign touch, but this 
is obviously a chassis that has not lately arrived in the 
country, although it represents the latest practice of the 
factory. 

The new Disbrow car, which is the real new thing at the 
salon, is a product of the shop of Louis Disbrow, former 
driver of racing cars. It is entirely a speed design and is 
shown in a special aluminum body made by Disbrow in his 
Cleveland plant. There is very little to the body besides 
the hood over the motor and a pair of racing style seats. 
The bodies are made up individually to suit the size of the 
purchaser. A unique point is the employment of bicycle- 
style fenders which turn with the front wheels, so that, 
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Chassis of the Dlsbrow speed car. Wheelbase Is 114 In. on both models, the only difference In the 
two being that the engine of one of 5 1/10 by 5'/ a and the other 5'/4 by 7 In. 



although they are small, the driver is protected from the 
mud spray while turning a corner. The power plant is a 
Wisconsin product designed to Disbrow's specifications. The 
car is furnished in two models which are interchangeable 
in all respects and only differ in the engines. Both of these 
are T-heads, with the cylinders cast in blocks of two. The 
smaller engine of the two employed is 5 1/10 by 5% and the 
larger 5% by 7. Both of them have steel pistons with 
exceptionally light alloy steel rods. The crankshaft is a 
racing style made rigid and carried on three large main 
bearings, with pressure oil feed. Although the difference 
in bore of the two engines is 0.15 in., the valves are the 
same size and are interchangeable. They are 2% in. in 
diameter and are made from tungsten. The valve drive is 
conventional, being through helical gears, with the cam 
layout somewhat similar to that used on racing cars. The 
cams approach the constant-acceleration type with a long 
dwell and a quick lift. The clutch is a Borg & Beck multiple 
disk and the gearbox a three-speed Warner. Standard final 
drive ratio is made to suit the purchaser. 

Car Practically Hand-Built 

American ball bearing floating axles are used. These 
are special axles cut directly from the billet for the car. 
In fact, the entire machine is practically hand built and 
fitted throughout, and, although an assembled car in the 
final analysis, the parts are in most instances special and 
designed to meet the high-stresses of fast driving. The 
frame is a product of the Hydraulic Pressed Steel Co. and 
the wheelbase is 114 in. on both the large and small models. 
Both sizes carry 33 by 4% -in. 
tires, and the prices are 
$3,500 for the larger car and 
$2,660 for the smaller. 

The electrical equipment, 
including lighting, starting 
and ignition, is Bosch. Double 
ignition is used with two sets 
of plugs mounted on each 
side of the T-head engine. 
The carbureter is a Miller 
racing type. A speed of 80 
m.p.h. is claimed for the 
smaller and 90 for the larger 
model. 

As always, the salon is the 
place for an exceptional line 
of body exhibits. Locomo- 
bile is showing a four-pas- 



senger roadster in cream with fine black striping. A green 
limousine and a cream-colored landaulet are also shown by 
the same concern. .-•.'> i 

Simplex is exhibiting a cut-away polished chassis, as well as 
an attractive six-passenger touring and a black limousine. The 
six-passenger body does not carry the extra seats concealed 
but folded directly against the backs of the front seats. 

Brewster is exhibiting a red two-passenger roadster with 
red cloth upholstery. There is also a four-passenger road- 
ster in Brewster green which has a neat little feature in 
the way of plunger door locks allowing the door to open when 
they are pressed. Green leather upholstery is used on the 
driver's seat of a Marmon landaulet made up by the C. P. 
Kimball company. The interior is finished in green plush. 

Fageol Priced at $12,000 

Probably the most expensive car on the floor is the Fageol 
with the Kimball gray green touring body. As it stands 
it is listed at $12,000. It has adjustable front seats which 
slide back and forth to suit the occupants. It is fitted with 
a Victoria top lined with silk plush. The outside of the top 
is mohair. The floor coverings are also of silk plush over 
the mahogany floorboards. The ventilators in the top of 
the hood are striking and also tend to relieve the long line 
of the hood covering the Hall-Scott aviation engine housed 
within. The sale price of the engine alone is $5,400. 

The Murray and the Daniels cars that were shown at New 
York are at the salon. The former exhibits a green seven- 
passenger touring car and the latter a touring design painted 
white with mahogany trim. 




Dlsbrow sport car, built by Louis Dlsbrow, former racing driver. It has a special aluminum 

body and bicycle-type fenders 
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17 New Accessories at Chicago Show 

Although Not as Numerous as the New Things at New 
York, as Great a Variety Is Evident in the Display 



ELSEWHERE in this issue it is 
pointed out that the facilities for 
the display of accessories are not 
nearly as favorable at the Chicago show 
as at New York. However, in spite of 
the fact that these circumstances necessi- 
tate the scattering of these devices into 
such spaces as are unavailable for car 
exhibits, seventeen entirely new devices 
were brought out at this show by fifteen 
manufacturers. These accessories are 
briefly described and, where illustrations 
were available, illustrated in the follow- 
ing pages. There are no two things 
alike, an unusual feature when the large 
number of exhibitors is considered. 

Warner Wheeltilt 

This device converts the Ford steering 
wheel into a tilting type. It is a snap 
hinge, one side of which is bolted to the 
end of the steering column and the other 
attached to the steering-wheel hub in the 
same manner that the wheel was origi- 
nally attached to the steering column. 
The wheel is held in the steering posi- 
tion by a latch that may be snapped out, 
allowing the wheel to assume the tilting 
position. Price, $5. — Warner Gear Co., 
Muncie, Ind. 

Solar Duplex Headlight 

There are two lights in one in this 
headlight. The upper one is for coun- 
try driving, and resembles the standard 
headlight; the lower is similar to a side 
light and used for city driving. The large 
light has a reflector over it of 9% in., 
and is fitted with clear glass and an 18- 
c.-p. bulb. The small reflector is 3% in. 
in diameter, fitted with a dimming lens 
and a 12-c.-p. nitrogen bulb. These lamps 
can be made for practically any electrical 
system or to fit on any car. Finished in 
brass, in black, or in nickel and black. 



Price per pair, $20. — Badger Brass Mfg. 
Co., Kenosha, Wis. 

Motor Eye 

Temperature of the cooling water is 
given by this instrument. It comprises 
a thermometer which enters the water 
within the radiator and registers on a 
disk mounted on the filler cap. Made in 
a variety of types, for use on different 
makes of car, in the standard type with 
round dial, it sells for $5. — Metalware 
Corp., Chicago. 

Shakespeare Carbureter Fittings 

Fittings for all carbureters, consisting 
of a lever for operating the primer and 
temperature control mounted either on 
the dash or steering column and a warm- 
air stove for attachment to the exhaust 
pipe of the engine, are now available. A 
sufficient flexible hose is also supplied for 
connecting the stove with the carbureter. 
Price of steering-column control, $2; of 




Motor Eye radiator thermometer 




cowl-dash control, $1.50, and of the stove, 
50 cents. — Shakespeare Carbureter Co., 
Kalamazoo, Mich. 

Stewart Warner Speedometer Drive 

This speedometer drive employs a 
spiral gear completely inclosed and 
mounted at the rear of the gearbox. It 
may be mounted on any standard gear- 
box and requires no mechanical changes 
in construction. Due to the inclosed fea- 
ture the gears run in oil and all dust 
is excluded. Two new speedometers 
with extra large odometer figures are 
also offered. A feature that is incor- 
porated is a novel odometer resetting 
device, operating the same as the reset 
device in a stem-winding watch. A 
knurled knob mounted at the right of 
the speedometer case is pulled out and 
the odometer figures reset in an instant. 
— Stewart Warner Speedometer Corp., 
Chicago. 

West Cast Steel Wheel 

These cast steel truck wheels, made 
in one piece, are designed to replace 
wooden wheels. These wheels are said 
to be lighter than wood and to possess 
none of the disadvantages of the wood 
construction. They are not affected by 
climatic changes and are guaranteed for 
the life of the car. Either pressed on 
or demountable tires may be used. The 
price is $30 to $40 for set of four. — 
West Steel Casting Co., Cleveland, Ohio. 

Protector Spark Plug 

This spark plug has the porcelain com- 
pletely housed in the metal bushing and 
covered at the top by a horn-fiber cap. 
This cap carries the secondary terminal 
and leaves a gap between the terminal, 



Left — Warner 
Wheeltilt for 
Ford* is a spe- 
cial hinge 



Right —West 
east steel wheel 
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Left— Protector epark plug 
Right — Burg cotter-pin puller 

•tad and the electrode, acting as an in- 
tensifier to produce a hotter spark. The 
firing points are nickel-alloy steel made 
in one piece without welding. Price, 
$1.60.— Wales-Adamson Co., 1402 South 
Michigan Avenue, Chicago. 

Lipman Air Service Station 

This station in form resembles a 
curved gasoline pump and comprises a 
cast iron base holding an electric motor 
and a four-cylinder air compressor, di- 
rectly connected to 28 ft. of hose con- 
tained in a compartment just above the 
base. The hose is reached by means 
of a hinged door, and when the pump 
is automatically started closing the 
door stops the pump. A 14-in. opaque 
electric light globe is mounted at the 
top of the column, standing about 9 ft. 
above the street and bearing the words 
Free Air. Price, $105. — Lipman Air 
Appliance Co., Beloit, Wis. 

Vesta Searchlight 

A mirror, a Cutler-Hammer switch lo- 
cated in the handle and a bracket de- 
signed for the car to which it is to be 
attached are features of this searchlight. 
The body of the lamp is heavy steel and 
may be enameled in any color to match 
the finish of the car. The mirror is 3/8 
conflex condensing type and is placed 
so that it can be quickly focused to ob- 
tain a rear view. The reflectors are 
brass heavily silver plated and all lamps 
are equipped with Mazda nitrogen-filled 
bulbs. The price of 7% -in. light, fin- 
ished in black, is $8; finished in nickel 
with brass doors, $8.50;- finished in any 
color, $2 extra. — Vesta Accumulator Co., 
2100 Indiana Avenue, Chicago. 

Easy -on Tire Chains 

Traction is obtained by using individ- 
ual cross-chains secured to the spokes. 
The device consists of a gripping mem- 



ber that is a half-hourglass section and 
held to the tread of the tire by chains 
attached to a catch snapped on a spoke. 
This gripping member is so formed that 
it does not tend to cut the tire, and the 
fasteners on the spoke are leather-cov- 
ered to prevent injury to the paint. An- 
other feature of these chains is the 
method of attachment to the spoke, this 
being done by a snap catch that may be 
fastened or removed in an instant. Four 
chains are used for each rear wheel and 
the sets are made in three sizes. The 
prices per set are: 3 to 3% in., $3; 4 to 
4% in., $4; 5 to 5% in., $5. — Woodworth 
Mfg. Co., Niagara Falls, N. Y. 

Burg Cotter-pin Puller 

The handle on this cotter-pin puller 
slides along the shank in a manner that 
permits removal of the pin by impact 
after hooking into the eye of the cotter- 
pin. The tool consists of a short steel 
rod about V* in. in diameter having a 
small hook at one end, carrying a sliding 
handle and headed at the opposite end. 
It is made in two styles: black finish, 
$1; nickel-plated, $1.25. — Wales-Adam- 
son Co., 1402 South Michigan Avenue, 
Chicago. 

G. L. W. Spring Oiler 

The G. L. W. spring oiler consists of 
a felt pad, metal-covered, which lies flat 
on the top leaf of the spring. The felt 
is hollowed out in the center and carries 
a quantity of oil, which gradually works 
its way down over the sides of the spring 
leaves and thus in between the leaves, 
giving a constant inner-leaf lubrication. 
The pad is attached simply by snapping 
it in place. The advantages of spring 
lubrication in preventing spring break- 




Easy-on 



showing mounting 





Vesuvlan exhaust-type heater 



Above— Vesta searchlight 
Lower— Steel brake shoe for Fords 
Right — Lipman air service station 

age and spring squeak, and also in im- 
proving the riding quality and tire life 
of the car, are well known. The device 
sells for 20 cents. — Hudson Sales Co., 
7 East Jackson Boulevard, Chicago. 

Vesuvian Heater 

This exhaust-type heater comprises m 
heating chamber mounted in the floor, 
this chamber being made of thin steel 
having on the interior several steel veins 
to deflect the gases so that they radiate 
heat to the exterior. The outsjde of this 
chamber carries many steel radiating 
fins, and the entire heating element is 
mounted in a pressed-steel case beneath 
the radiator, which is set flush with the 
floorboards. Price, $15. — Reliable Autc- 
Heater Co., Cleveland, Ohio. 

Steel Brake Shoe for Fords 

This brake shoe for Fords is steel 
throughout, and is claimed to be inde- 
structible. The feature of the steel con- 
struction, in addition to the increased 
strength, resiliency and ease of relining, 
is lightness. These shoes are packed in 
cartons containing one complete set, in- 
cluding springs. Price, per set, $2. — 
Humboldt Machine & Stamping Co., 
Long Island City, N. Y. 

Heco Vacuum Feed 

Suction from the intake manifold oper- 
ates this gasoline feed system. The sys- 
tem is embodied in a small tank located 
beneath the hood on the fuel line between 
the main gasoline tank and the carbu- 
reter. Suction draws the gasoline from 
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New type* of Badger Jack*. Screw type 
l« at left and gear type at right 

the main tank into the vacuum tank, and 
it is fed from there by gravity to the 
carbureter. The tank proper has an up- 
per and lower chamber, the upper con- 
taining a control mechanism and the 
lower acting as the gravity feed tank. 
These two chambers are separated by a 
metal partition carrying the valve mech- 
anism and the single valve. This valve 
controls the flow of gasoline from the 
upper to the lower chamber, and is ac- 
tuated by a float. It may be installed on 
any car. Price, $8. — Heinze Electric Co., 
Lowell, Mass. 

New Badger Jacks 

Two new styles of Badger jacks are a 
screw type and a gear jack. The 3crew 
jack is of the conventional type, driven 
by two pawl-operated bevel gears, the 
feature being a thumb nut that allows 
speedy adjustment and a long jointed 
handle permitting the jack to be readily 
operated. Price, $4.50. The gear jack 
is combination worm and gear driven, 
giving extreme leverage with small pres- 
sure. Rapid action of the jack up and 



down is secured by revolving the handle. 
The worm is said to lock the jack, mak- 
ing it impossible for the jack to drop 
under load. A two-piece, 20-in. handle 
is included. Price, $8.50. — Walker Mfg. 
Co., Racine, Wis. 

Dixon's Non-leak for Fords 

This graphite grease is compounded 
for the Ford differential and is said to 
prevent any leakage going into the axle. 
It is packed in 2% -lb. cans, each contain- 
ing just enough for one Ford differential. 
Price, 85 cents per can. — Joseph Dixon 
Crucible Co., Jersey City, N. J. 

Jackson Electric Valve Grinder 

This portable motor-driven tool for 
grinding poppet valves comprises a ver- 
tically mounted electric motor driving 
the valve-grinding head with a "back- 
and-forth" movement by means of a 
gear, connecting-rod and offset crank. 
Tools are made in two sizes, No. 1 for 
grinding valves up to 2% in. in diam- 
eter, driven by a 1/10-hp. motor and par- 
ticularly adapted to service-station work. 
No. 2 is for continuous heavy-duty man- 
ufacturing purposes, and will grind 
valves up to 4 in. in diameter and is 
driven by a %-hp. motor. — Wales-Adam- 
son Co., 1402 South Michigan Avenue, 
Chicago. 

White's Oil Distributer 

Excess oil dripping downward into the 
crankcase of the Ford is caught and dis- 
tributed to the rear crank pockets and 
reservoir by this device, which keeps 
it at the same level in each pocket. It 
consists of a series of troughs made of 
steel combined to form a single unit and 
placed inside the crankcase on the right 



Jackeon electric valve grinder, furnished 
with either 1/10 hp. or 1/8 hp. motor 

side. It is said that accumulation of oil 
under the cranks is prevented and the 
motor properly lubricated whether as- 
cending or descending a grade. To in- 
stall, the crankcase hand hole cover is re- 
moved, the distributer slipped in place 
and the cover replaced. Price, $8. — 
Evapco Mfg. Co., Detroit, Mich. 

No-Stitch Curtain Cement 

This cement permits of a quick and 
easy repair of celluloid lights in top and 
side curtains without removing the cur- 
tain from the top. The manufacturer 
claims that it makes a water-tight union 
which is not affected by heat or cold. It 
is put up in 1 oz. cans, sufficient for re- 
pairing a number of lights, retailing at 
25 cents, and in 1 pt cans for large con- 
sumers at $2. — Auto Products Mfg. Co., 
40 Elm Street, Buffalo, N. Y. 



Four New Cars Appear at 

(Continued from page 286) 



Chicago Show 



trical equipment, Stewart- Warner vacuum system, etc. The 
body is roomy, having a 47-in. rear seat and a 42-in. front. 
It is finished in meteor blue with black running gear. 
Wheelbase is 119 in. and the car is provided with 34 by 4 
tires. A detachable sedan top is provided for $200. 

Monitor Has Standardized Chassis 

Two chassis not previously seen are exhibited by the 
Monitor company. These are a four and a six, and many 
of the parts of the two are interchangeable. The motors 
are a six-cylinder Continental 7 W 3^ by 4% for the six, 
and a four-cylinder Golden Belknap & Swartz for the 
four. The electrical equipment is made by the Heinze 
company. The carbureter for the six is a Stromberg and 
the four a Schebler, and the chassis parts are made by other 
well-known parts makers. The wheelbases are 110 and 
117 in. respectively for the four and six, and the prices 
are $895 and $1,095. 

Some Concerns Exhibit Outside 

Some of the companies which were not able to obtain 
space at the show are exhibiting outside. Across the street 



from the Coliseum the Comet Automobile Co. has its tour- 
ing car on exhibition. This concern has its home in Decatur, 
111., and is showing a car with a six-cylinder 3% by 5 block 
motor equipped with Delco ignition, Dyneto starting and 
lighting and a Zenith carbureter. The clutch is a Borg 
& Beck and the axle is floating. The springs are cantilever, 
50 in. long. This car sells for $1,185 and is equipped with 
a double-cowl body. 

At the New Southern Hotel is the Colonial, made by 
the Colonial Automobile Co. of Indianapolis. This is an 
assembled six with an overhead valve engine operated by 
exterior pushrods and rocker arms. Over the head of the 
engine there is a detachable cover plate and the priming 
cups are in the side of the cylinders. The wheelbase is 
116 in. and the chassis construction is simple, with a drop 
frame used in connection with cantilever spring mounting. 
The clutch is an inverted cone and the gearbox has three 
speeds and New Departure bearings. The axles are the 
product of the Lewis Spring & Axle Co., with the drive 
pinion on New Departure bearings and the differentials 
carried on Gurney bearings. The car is listed at $995, in- 
cluding complete equipment, tool kit, etc. 
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Cannot Define Gasoline 

Gravity Useless for Determining Quality — 
National Gasoline Committee To Be Formed 



By A. Ludlow Clayden 



THAT there is a great deal of fraud in the gasoline busi- 
ness, that gasoline cannot now be specified without the 
risk of raising its price, that engines of the future must 
be made to burn fuel of a lower volatility and that the fuel 
situation needs the concentrated study of both the automobile 
and the oil industry were the main conclusions reached at the 
most important meeting ever held to discuss gasoline. This 
meeting took place at the Bureau of Standards in Washing- 
ton Jan. 25 and 26, and was a "hearing" called by a joint 
committee of the Bureaus of Mines and Standards. 

There were present members of nearly all the large oil 
firms, representatives of the oil men's associations, individual 
members of small oil firms, representatives of State and city 
legislatures from all over the country and representatives of 
the S. A. E. For two 6-hr. sessions they discussed and 
argued every phase of the situation, and the amount of real 
information gathered was enormous. 

The wonderful thing about the meeting was the spirit of 
co-operation. There were no sides to the question, one did 
not find the oil men in one group, the legislative people in an- 
other and the engineers in a third. Each was ready to ap- 
preciate the difficulties of the other. In brief, the situation 
appears to be as follows: 

There is plenty of gasoline to care for future years, but 
to keep the price down it will be essential year by year to lower 
the volatility. This the engineers are prepared for and they 
think they will be able to take care of the situation. The 
engineering attitude is that almost any kind of fuel can be 
provided for; the essential thing is to know what is coming. 

Retail Fraud a Trouble 

The greatest abuse at present is fraudulent action by 
retailers, and the discussions made abundantly clear the fact 
that it will not be easy to frame a law which will prevent 
fraud. It would seem easy to specify gasoline in some way 
so that the mixing of anything else with it could be detected, 




Distillation curves for different gasolines giving about the same 
service can vary as much as or more than these shown and no- 
body can say whether one is really better than another 



but this is apparently not possible because of the extremely 
complex nature of the liquid. 

To appreciate the purpose of the meeting, how it arose should 
be explained. The District of Columbia wished to control 
gasoline and applied to the Bureau of Mines and the Bureau 
of Standards to tell them how to do it. These two bodies ap- 
pointed a joint committee which corresponded with the indus- 
try and collected a considerable amount of information. They 
then called the meeting and placed before it three possible 
schemes. It must be understood that neither of these schemes 
is fathered by the bureaus. They were suggestions derived 
from the correspondence examined, and the method of con- 
ducting the meeting was to ask each speaker to discuss the 
three possible schemes and then make any suggestions of a 
different nature that might occur to him. 

Possible Schemes Submitted 

A — Recommend that nothing be done along the lines of 
national, state, municipal legislation relating to petroleum 
motor fuels. 

If you favor A. the possible effectiveness of such a recommenda- 
tion should be considered, that is, whether In the present state of 
public opinion such a recommendation would not, as a matter of 
fact, result In Independent state and municipal legislation. It has 
been represented to the committee that legislation is inevitable, 
and that if the national government does nothing such legislation 
must be discordant. 

B — Adopt standard specifications for "gasolines" and re- 
quire that all motor fuels sold in interstate commerce under 
the name of "gasoline" comply with and be sold under the 
designation of one of these established specifications. 

If you favor B, how many standard specifications should be 
adopted, and why? Would such specifications need frequent re- 
vision? If so, how could state and municipal legislation be kept 
uniform under this plan? 

C — Do not adopt any standard specifications, but simply 
require that all gasolines or motor fuels sold in interstate 
commerce be labelled as to their 20 and 90 per cent (or 95 
per cent) distillation temperatures, so that the purchaser 
would at once know the degree of volatility of the motor fuel 
he was purchasing. Thus for motor fuel labelled 100-200, 
the numbers would mean that at least 20 per cent would distil 
over below 100 deg. Cent, and at least 90 per cent (or 95 per 
cent) below 200 deg. Cent. 

This plan embodies the fundamental principles of the pure food 
legislation. It provides for every kind of petroleum motor fuel, 
simply requiring that it be "labeled" as Indicated. 

Should the temperature of the 85 per cent fraction, or of the 
90 per cent fraction, be specified? It has been pointed out that 
the distillation curves of some gasolines show a sharp upward 
bend beyond the 90 per cent fraction, and that by specifying the 
temperature of the 90 per cent fraction and Including a further 
requirement that the dry point shall not be more than — degrees 
above the 90 per cent fraction, the presence of an undue amount 
of heavy ends would be eliminated. 

Should limitations be placed upon the meaning of the term 
"gasoline"? For example, the distillation temperatures of petro- 
leum products sold as gasoline have been steadily Increasing. 
Should some limit be fixed beyond which these products should not 
longer be termed "gasoline"? At the present time these limits 
have not yet reached the 150-300 deg. "cut," which Is still known 
as kerosene or illuminating oil. Some have recommended that the 
limits for gasoline be placed at a point not necessarily where satis- 
factory operation is possible with existing engine equipment, but 
at least where any gasoline engine can start without special 
preheating devices. 

(Continued on page 301) 
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Foreign Trade Department 

Legalized Co-operation in Export Sales, Formation of a Sound 
Shipping Policy and a Bargaining Tariff Are the Three 
Great Essentials for Our Foreign Trade 

1250 Delegates Attend America's Export Convention — National Foreign 
Trade Council Stages Best Foreign Trade Convention in Our History 
— Automobile, Truck and Accessory Makers Poorly Represented 



By David Beecroft 



PITTSBURGH, Jan. 27— All of the 1250 dele- 
gates attending the fourth annual convention 
called by the National Foreign Trade Council 
have had an opportunity for 3 days to hear every 
aspect of foreign trade discussed ; have heard about 
competition after the war ; have been told how large 
and small manufacturers can co-operate in foreign 
trade as is done in European countries; have 
been told about the Webb bill and how, if passed, 
it will permit combinations for foreign trade; 
and have been told of the thousand and one other 
problems connected with greater foreign trade. 

The fact that 1250 delegates attended as com- 
pared with less than 500 
at the convention a year ago 
recites how interested all 
makers are in foreign trade, 
for in these 1250 delegates are 
represented hundreds of small 
makers as well as the largest 
manufacturing combinations 
in the country. Besides manu- 
facturers there has been a 
large representation of ex- 
porting houses, very large 
representation of chambers 
of commerce from every state 
and large representations of 
manufacturers' organizations. 
The Pacific Coast delegates, 
150 strong, arrived in a spe- 
cial train; there was another 
special trainload from Wash- 
ington and New York. Over 
fifty delegates arrived from 
Texas. 

The representation of auto- 
mobile and automobile acces- 
sory men was not as large 
as anticipated. Not over a 
dozen of the largest com- 
panies had their export man- 
agers present; in addition 



Convention Deductions on Export 
Trade 

1 — The Webb bill must be passed by 
the Senate to legalize co-operation 
of U. S. A. manufacturers in push- 
ing export trade. 

2 — All European countries have built 
up their export sales on co-opera- 
tive methods which are fostered by 
their governments. 

3— The new Europe at the close of the 
war will be a financially strong 
Europe— one ready to meet all 
loans, redeem all pledges and care 
for all obligations. 

A — The world's financial center will 
still be in Europe after the war. 

5 — Time credits will have to be ex- 
tended to all European countries 
after the war. 

6 — Few European countries will dump 
low-priced goods in our market for 
several years after the war ends. 

7 — Japan has driven our ships out of 
Pacific Ocean trade. 



nearly a score of accessory companies were repre- 
sented by export men, the tire companies leading 
in this representation. Very few representatives 
of motor truck makers were present, excepting 
those concerns which are large makers of both 
passenger cars and trucks. 

Such a convention as the present one gives a 
good portion of its time to the consideration of 
broad national problems affecting export trade, 
and the manufacturer expecting to go home with 
all pockets filled with specific information to meet 
his particular needs in export work will generally 
be disappointed. Such a convention with practi- 
cally every industry in the 
country represented cannot 
resolve itself into groups for 
different industries, but a 
good part of one afternoon, 
a whole evening session and 
added sessions did consider 
specific export questions. This 
was made possible by dividing 
manufacturers engaged in ex- 
port work into two groups; 
large manufacturers and 
small manufacturers. These 
groups met separately. Each 
considered the broad question 
of how to co-operate in export 
trade. 

The work of each group 
largely followed the plan of 
submitting questions which 
were answered by men who 
have spent years abroad in 
export trade. With the group 
of large manufacturers many 
tangible plans for closer co- 
operation were outlined. 

The program was not quite 
so definite with the much 
larger group of smaller man- 
ufacturers, many of whom 
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had not had any experience in export trade, yet all 
had come to the convention with the hope of going 
away with a completed code of procedure for build- 
ing up export trade in any country in the world. 
Naturally such delegates went home disappointed 
because it was not within the province of such a 
convention as the present one to go into such de- 
tails. But in the group meeting, which partook 
much of the nature of an old-fashioned Methodist 
experience meeting, literally dozens of concerns 
that have been in the export field for some years 
told how they sold their goods in different coun- 
tries, and offered to help any delegate. 

Information Readily Available 

The management of the convention did good 
work in this matter of giving general information, 
and had appointed over forty trade advisors who 
were competent to give advice on foreign trade in 
nearly as many different countries of the world. 
It was possible for any delegate to meet these indi- 
vidual trade advisors and get information on any 
country. 

The National Foreign Trade Council deserves 
congratulations on the manner in which it worked 
to serve the varied needs of such a wide range of 
delegates. Another year this phase of the conven- 
tion will certainly have to receive more attention. 
It is questionable if in future conventions it may 
not be desirable to divide the convention broadly 
into two large classes: 

Class A : The consideration of broad national 
and international questions affecting 
export trade. 
Class B: The consideration of questions spe- 
cific to different groups of manufac- 
turers engaged or contemplating en- 
gaging in export trade. 
There is such a broad difference in the require- 
ments or wishes of the two divisions as to perhaps 
justify dividing the entire convention into two such 
groups, with the exception of perhaps one half-day 
session. 

Scope of the Convention 

Much of the present convention was given over 
to what might be designated addresses, papers and 
discussions on broad national and international 
questions affecting export trade. For example: 
A forenoon session considered various questions 
with regard to matters in which the entire question 
of a merchant marine was considered, and in which 
valuable information on the number of ships being 
built each year since the war started; the reduc- 
tion in tonnage carried by American ships since 
the war started ; the increase in tonnage carried in 
Japanese ships since the starting of the war; the 
amount of ship building being done in our own 
shipyards for home demands and the amount for 
foreign countries, and also a general review of the 
attitude of Congress toward our shipping interests 
since 1818; and a review of the handicaps placed 
on our shippers and an explanation of how our 
merchant marine has practically been driven off 
the high seas. Such a broad consideration of ship- 



ping was highly educational, but not specially valu- 
able to the manufacturer who came to the conven- 
tion to learn how to establish an export trade or 
how to co-operate with other manufacturers in his 
field or those in related fields. 

The subject of shipping is vital to our export 
interests, and it is unfortunate that the presidents 
or general managers of perhaps a hundred of our 
automobile companies, as. many truck makers and 
as many accessory makers were not present to get 
the spirit of the convention. True, a very scant 
few of these had their export managers present, 
but while the message was good for the export 
manager, it was more suited to the president or 
general manager, who should be familiar with 
these broad questions because of the greater power 
he can yield in correcting such abuses than his 
export manager. 

The export manager was interested in the group 
sessions of large and small manufacturers. That 
was his proper place. That was where he was ex- 
pected to learn and to give information, but his 
president should have been present for the consid- 
eration of the broader questions. 

A Bargaining Tariff Needed 

Perhaps as important a national issue as came 
up was that of foreign trade aspects of the tariff, 
which was introduced by Willard Straight, vice- 
president of the American International Corp., a 
New York organization formed for promotion 
of foreign trade, particularly in Latin America. 
Mr. Straight, in a lucid explanation of the present 
tariff, told how it is impossible to raise our pres- 
ent tariff schedules, and how we are sorely in need 
of a bargaining tariff the same as other nations 
possess, so that the president could have in his 
control the power to raise tariffs as necessary to 
meet with foreign competition. Such powers would 
give quick action, which is impossible under our 
present arrangements. Our present tariff is bar- 
ren of any trading margin. 

He told how the tariff systems of the world will 
all have to be revised to meet conditions when the 
war ends, and how the British free trade policy has 
already been widely changed and will unquestion- 
ably remain changed for many years when the war 
is over. 

Mr. Straight told how different groups of na- 
tions in Europe have united in the interest of their 
foreign trade; of how three Scandinavian nations 
entered into a comprehensive trade arrangement 
last July ; of how the British Empire and the En- 
tente Allies have already united and formulated 
plans for trade co-operation; of how the Central 
Powers have, since the beginning of the war, been 
united in every act with regard to foreign trade; 
of how after the war the countries of the Central 
Powers will buy as a nation and how individuals 
in such a country as Germany will not be permitted 
to go into foreign markets as individual pur- 
chasers ; and he told of a score of other broad na- 
tional and international questions that the presi- 
dents of our companies should have been listening 
to alongside of their export managers. 
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The convention presented an opportunity, impos- 
sible in any other convention on such subjects. 
They are subjects that the managements of fac- 
tories should be familiar with. They are subjects 
on which Congress and the Senate must be moved 
to action on, and when such movement has to take 
place the president and general manager rather 
than the export manager are the people who will 
have to do the political work, if it may so be 
designated. 

Reconstruction in France 

The question of world conditions after the war 
was not as prominently featured as many expected. 
There was in this connection one particularly good 
address by W. W. Nichols, who was chairman of 
the American Industrial Commission to France 
which spent 45 days last fall studying the field of 
destruction in France and looking into the ques- 
tion of what reconstruction work will have to be 
done in France and Belgium when the war is over. 
The committee has a very valuable printed report 
in the form of a well-illustrated booklet which was 
on sale at the convention and which is for general 
distribution. 

Mr. Nichols told of the zone of war destruction, 
which in France alone includes 750 towns, and in 
addition four cities of over 100,000 population each. 
But great as the work of reconstruction may be in 
the war zone, Mr. Nichols believes that it will be 
exceeded by the work of reconstruction through 
all of France. 

He told of how the Touring Club of France, an 
automobile organization for the distribution of 
touring information, in co-operation with the hotel 
associations and other organizations, plans to spend 
$100,000,000 in the general rehabilitation of the 
resort hotel system ; he told of plans that will call 



for 17,000 farm tractors such as our tractor makers 
are now producing for farm work; he told of the 
need of 125,000 farm plows, many of which will be 
used with gasoline tractors; he told of the enor- 
mous demand for other farm implements, not spe- 
cifically mentioning motor trucks; he told how 
$75,000,000 to $100,000,000 will be needed in new 
textile machinery; he estimated that $600,000,000 
will be needed for the replacement of industrial 
property in the war zone alone; and finally he told 
how his commission believed it impossible for 
France to begin dumping low-priced products on 
the American market for many years following the 
close of the war. 

Mr. Nichols believes that France is very anxious 
for close trade relationships with us after the war. 
France understands the people of this country and 
her sympathies are strong for us. "But," con- 
tinued Mr. Nichols, "it is more than probable that 
U. S. A. exporters will have to review their sell- 
ing methods and that cash on bills of lading in 
New York will have to stop. Such methods do not 
conform with common business practice of other 
exporting nations and are the exception rather 
than the rule." 

Long-Time Credits Safe 

Mr. Nichols believes that after the war France 
will require long-time credits, but he believes that 
caring for these credits is rather a question to be 
handled by our bankers than by our manufactur- 
ers. He feels that there is no danger of financial 
losses connected with such long-time credits be- 
cause the French national character incorporates 
an innate repugnance to bankruptcy. Bankruptcy 
is considered a disgrace in France, and so there are 
few dangers connected with credit extension to 
that country. 



The New High-Efficiency Europe 



After War European Nations Will Leap into World Trade 
Markets with All the Aggressiveness of the Battlefield 



EUROPE after the war, or the new Europe, 
the co-ordinated Europe, the efficiency Europe, 
came in for general comment at a score of different 
times during the convention, so the unanimous con- 
sensus of opinion is that all Europe will emerge 
from the war as a young athlete after his weeks 
of hard training for the final football game or for 
the annual athletic meet. It will be no weakened 
Europe, but a Europe filled with men hardened by 
months of physical training and outdoor life, a 
Europe breathing through every pore the lesson 
of co-operation. 

Louis E. Pierson, chairman of the Irving Na- 
tional Bank of New York City, speaking on Ameri- 
can Banking in Foreign Trade, sees Europe after 
the war stronger financially and better equipped 
for world trade than before the war. Here is how 
Mr. Pierson puts it: 



"Europe of the future will yield no less power- 
ful influence in the world of finance than did 
Europe of the past. 

"We dwell too much on the idea of a war-de- 
vasted, war-scarred, helpless Europe, and we have 
been unable to see the other Europe, the Europe of 
aggressiveness and power, which after the war 
will face the world, a better customer and a more 
dangerous competitor than ever before." 

Comparing the United States with the various 
countries of Europe, Mr. Pierson called attention 
to the very general co-operation between govern- 
ment and business in nearly every country, whereas 
such co-operation has been hopelessly lacking in 
our country. He said : 

"In nearly all Europe throughout every complex- 
ion of government, all the way from socialistic 
Denmark, through the various republics to inten- 



Digitized by 



Google 



296 



THE AUTOMOBILE 



February 1, 19 IT 



sively bureaucratic Prussia, there has been evolved 
a uniform, well-defined, nationally accepted theory, 
controlling all the essential relations between gov- 
ernment and business. The importance of the re- 
sult hardly can be exaggerated. Every resource 
seems to have been fashioned into a common na- 
tional weapon, to be employed in the interest of 
either business or government." 

Contrasting our government with European gov- 
ernments in this respect, Mr. Pierson continued : 

"In the United States the situation is almost en- 
tirely otherwise. Business is disposed to view 
government as a more or less respectable police- 
man, and government is disposed to view business 
as a more or less dangerous malefactor. Each ap- 
pears willing to concede to the other the possibility 
of merit, but neither appears willing to concede 
sufficiently to make it possible for both to get to- 
gether upon the perfectly obvious theory that their 
interests are identical." 

Europe Is Surpassing Us 

To further demonstrate the extent to which we 
as a nation suffer because of this lack of co-oper- 
ation between government and business, Mr. Pier- 
son cited that many European nations in spite of 
straining every effort in the conflict are also mak- 
ing more preparation for post-war trade than we 
are. Mr. Pierson expressed this graphically and 
concisely as follows: 

"Nationally we appear to lack ordinary compre- 
hension. We slumber along peacefully, secure in 
the business of the past and in the comforts of the 
present, while our competitors are up and doing. 

"Why even during the period of war, Europe 
with its losses and disturbances has already out- 
distanced us in progress toward preparation for 
the financial and commercial struggle to follow. 

"England, in spite of her traditional conserva- 
tism, is preparing to build in the foreign financial 



field on a scale the magnitude of which almost takes 
one's breath away, and in doing this is only follow- 
ing a theory which, for years, has been of common 
acceptance in foreign countries. 

"Germany, in spite of enforced isolation from 
commercial world activities, is fostering in the 
foreign field every existing element of the financial 
power she once possessed. 

"Italy, France and Switzerland are sparing no 
effort to extend and more fully develop their al- 
ready extensive foreign financial establishments. 

"Even Japan has broken away from her ancient 
traditions and now appears in the financial centers 
of the world as a power to be reckoned with. 

We Do Not Get Together 

"At the same time we in the United States, in- 
stead of reading these signs of danger, appear 
quite well satisfied with a fairly comfortable pres- 
ent foreign success which furnishes no reasonable 
assurance for the future." 

Mr. Pierson ended with a scathing criticism of 
our people in which he bluntly accused us of not 
being able to get together, in spite of our generally 
proud thought of being called the United States of 
North America. Here is how he put it: 

"Our weaknesses clearly belong to a nation 
whose people and institutions have not yet ac- 
quired the art of getting together ; unorganization, 
the lack of co-ordination of effort, a powerful ma- 
chine fully efficient in domestic things but not yet 
properly adjusted to the more highly complicated 
requirements of a world situation ; 25,000 and more 
banks separate, individual, scattered broadcast 
throughout the country, with unlimited resources, 
and representing practically every interest in our 
nation, awaiting the light and impulse which will 
enable them intelligently and with united effort 
to meet whatever competition the world may pre- 
sent." 



A Strong Financial Europe 



It Will Pay Its Foreign Debts, Protect Its Foreign Credits 
and Redeem Its Foreign Pledges, Purely from Self-interest 



IN addition to the prevailing consensus of opinion 
that Europe will not be crippled in a manufac- 
turing sense after the war and that she will be 
very aggressive in her foreign trade, Mr. Pierson 
contends that financially Europe will not be weak, 
in spite of the enormous war costs, and in spite of 
the enormous sums that will be expended in recon- 
struction work. 

It was voiced by C. H. Mcintosh, vice-president 
of the Bank of California, San Francisco, that we 
should not be misled by the fact that so much gold 
has come to us since the war. Mr. Mcintosh claims 
that it is not to our advantage to drain gold from 
other countries to our coffers; and that our in- 
terests in the soundness of financial cpnditions 
abroad are second only to our interests in the 
soundness of financial conditions at home. 



Mr. Mcintosh charged us with being too selfish 
in our foreign trade, and of lacking a national com- 
prehension of the questions of foreign trade and 
how to solve them. We have as individual firms 
traveled too much on our individual roads, and have 
forgotten the broad road of common travel so pur- 
sued by many foreign nations. We must cultivate 
a broader view of foreign trade and learn to think 
of the whole rather than the parts. We should 
learn that in foreign trade our individual interests 
are advanced by team work, just as in a baseball 
or football game. 

Europe Still Financial Center 

Mr. Pierson touched on one of the biggest ques- 
tions in connection with finance and foreign trade 
when he took up the problem of the huge loans 
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which we have made to belligerents. The value of 
these foreign loans is great. These loans are really 
the guaranty of credit to the belligerents to enable 
them to buy from us and pay for, under reasonable 
conditions, the products we have to sell. All Euro- 
pean countries will meet all of these obligations. 
There is not a symptom of doubt as to this. The 
Europe of the future will wield no less powerful 
influence in world finance than did Europe of the 
past. The financial center of the world has not 
been moved across the Atlantic because of these 
loans and the war. 
Mr. Pierson continued on this subject: 
"The new Europe of the future, viewed as the 
basis of foreign loans, is entirely sound. In both 
disposition and ability its position as a foreign 
debtor may be built upon with safety. It will pay 
its foreign debts, protect its foreign credits, re- 
deem its foreign pledges, and for the best reason 
in the world, self-interest. 

Credits Must Not Be Impaired 

"Its credits must not be impaired. Countries 
like France and England, whose financial power has 
been built upon a world commerce, and which even' 
during the stress of war are able to maintain the 
most profitable world trade in their history, will 
not find it necessary or desirable to face the world 
after the war upon any other than a sound finan- 
cial basis. 

"With such a background as this is it probable 
that the new Europe will allow us to adjust the 
world finances of the future to suit our purely 
domestic whims and without proper reference to 
the rest of the world? 

"We speak of controlling the finances and com- 



merce of the world. What manner of assurances 
have we on this point? 

"Our $2,750,000,000 of gold reserve insures for 
us no such position, unless 'each dollar of it makes 
to the world its own particular commercial argu- 
ment in the form of an offer of credit upon which 
a mutually profitable business may be based. 

"Europe and the world buy from us now because 
they must, and pay us in gold because they must. 

Present Advantages Easily Lost 

"After the war they will continue to buy from 
us in such quantities and for such time as may be 
in harmony with their own interest and conve- 
nience. The controlling interest will be self-interest. 

"If we are to become the great creditor nation 
of the world, as we occasionally assert, we must in 
our attitude to the rest of the world express the 
quality of broadness and of liberality. The Euro- 
pean war has conferred on us no advantage which 
we cannot easily lose; only our best efforts will 
enable us to retain even our present position." 

The views of Messrs. Pierson, Mcintosh and 
others on the huge loans of European belligerents 
were shared by Festus J. Wade, president of the 
Mercantile Trust Co., St. Louis, Mo., who in draw- 
ing comparisons between the present war and our 
civil war showed that we in the civil war, lasting 
4 years, the cost to us was 18 per cent of our entire 
wealth, whereas in Europe to-day the war has not 
cost some of the belligerents in foreign loans three- 
quarters of 1 per cent of their present wealth. 

"To develop foreign trade we must develop credit 
and we must not fear that the nations may not 
meet their obligations. It cannot be possible that 
they will fail to meet these loans." 



New U. S. A. Standard Military Ambulance Design 




Above is one of the new U. S. army standard ambulances, this particular vehicle being one of fifty-two recently built by the White 
Co., Cleveland, for service on the Mexican border. These machines have been organized into four companies, each composed of twelve 
motor ambulances and one %-ton repair truck. The plan of organization and the new body designs were worked out by a board con- 
sisting of Major Robert E. Noble, Major A. W. Williams, Major P. L. Jones and Captain A. C. Christie. The design has a capacity for 
eight patients seated inside and an orderly riding on front with the driver. Four patients can be carried on stretchers or litters. The 
two litters composing the upper tier are suspended by iron hooks with spiral spring attachments. The seats are leafed and hinged in 
such a manner that when they are not occupied by sitting patients the upholstered side is turned down, forming a floor on which stand- 
ard U. 8. Army litters may be carried. Under these deck-seats are compartments for ten 1-gal. tins of reserve gasoline and other sup- 
plies. Beneath the front seat on each side are compartments for carrying water tanks. Between the stanchions at the right of the 
driver's seat is a compartment for carrying emergency medicines and dressings. 
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61.5% Power Loss Through Tires 

Internal Friction Consumes 31.2% in Front Tires and 
30.3% in Rear, Professor Lockwood Tells Pennsylvania 
S.A.E.— Rolling Resistance Constant at 10 to 40 M.P.H. 



PHILADELPHIA, Jan. 26 — Tires consume 61.5 per cent 
of the power lost between the engine and the road wheels 
by internal friction, Prof. £. M. Lockwood, of the Shef- 
field Scientific School of Yale University told the Pennsyl- 
vania section of the Society of Automotive Engineers here 
last night. He also stated that the rolling resistance of a 
car remains practically constant at all speeds between 10 and 
40 m.p.h. and that under-inflation of tires may increase the 
amount of power required to drive the car 25 per cent. 
Naturally, the latter condition would be accompanied by an 
approximately proportional increase in fuel consumption. 

The paper was entitled "Power Losses in Pneumatic Tires," 
but Professor Lockwood prefaced his remarks with the state- 
ment that his investigations were not originally instituted to 
determine these losses. The figures and facts in the paper 
were incidental to a series of tests undertaken to determine 
the rolling resistance of a car. 

The tests upon which Professor Lockwood bases his con- 
clusions were made in the laboratory on special apparatus 
consisting of rollers set in motion by a calibrated electric 
motor. The car was anchored with the front wheels and the 
rear wheels alternately resting on the rollers. Professor 
Lockwood points out that the experiments have the limita- 
tion of being made on but one size of tire and adds that no 
claim is made that the entire question of tire resistance has 
been solved. 

In summarizing the paper Professor Lockwood suggested 
that the present requirement is a tire which may be flexed 
indefinitely like a steel spring without generating internal 
friction and consequently heat. With such a tire, practically 
all rolling resistance would be eliminated. Regarding rolling 
resistance the paper runs: 

As an example of the amount of variation of resistance 
with speed, the following tests are reported with readings 
exactly as recorded: 

Rolling Resistance at Various Speed* 



surface of the tire is just sufficient to revolve the wheel. 
In this way tire resistance is practically eliminated, leaving 
only resistance due to bearings and transmission. 

The internal power losses of the six-cylinder Chalmers . 
chassis have been determined in this way. The tires are 
32 by 4, load on front wheels, 1145 lb.; load on rear, 1545 lb.; 
tire inflation 75 lb. 

POWER L08SES IN 2700-LB. CHASSIS 

Pounds Per Cent. 

Front tires 18.2 31.2 

Rear tires 17.7 30.S 

Front bearings 4.7 8.0 

•Rear bearings 17.9 30.5 

58.5 100.0 

•Includes transmission. 

Dividing the above four items into groups, we find that the 
tires alone cause 61.5 per cent of the total resistance, while 
the axle bearings and transmission up to neutral consume 
only 38.5 per cent. The conclusion is that the tires are re- 
sponsible for nearly two-thirds of the power lost in the car 
itself. The above values are averages for speeds from 20 to 
40 m.p.h. and as before stated the resistance changed little 
with the speed. 

The discovery that 61.5 per cent of the internal power loss 
of this car is expended in the tires leads naturally to what 
becomes of this- power. It is probable that friction of the ma- 
terial within the tire structure is continually taking place, due 
to flexure at the contact with the road. This absorption of 
work and production of heat is similar to the friction brake, 
except that the friction is produced by bending the fabric, 
not by sliding it. 

Assuming the truth of these assumptions, it ought to be 
possible to calculate from the work absorbed the amount of 
heat generated, also the temperature of the tire surface when 
it reaches thermal equilibrium. These tires have. 5.83 sq. ft. 



32x4 cord. . . 
32 x 4 fabric. 
35 x 5* cord. . 



Inflation 

in Lb. , 

Pressure 20 
60 11.7 
55 24.1 
60 33.0 



Miles per Hour 



80 
11.7 
23.3 
33.6 



40 Average 
13.8 12.4 
24.4 24.3 
38.8 33.6 



•Fitted to heavier car. 



These cars differed considerably in roll- 
ing resistance, but in every case the speed 
of the car had little or no effect on the re- 
sult. Rear wheels tests were made confirm- 
ing the results obtained with the front 
wheels, hence the conclusion from these tests 
that the internal rolling resistance of an au- 
tomobile is practically constant at all speeds 
up to 40 m.p.h. 

The measurements described give as a re- 
sult, the total rolling resistance of the front 
tire and bearings, or of the rear tires and 
all transmissions losses. By an independent 
measurement a separation can be made of 
the tire loss from the bearing and transmis- 
sion loss. This is accomplished by jacking 
up the wheel until the contact between the 




30 



40 50 60 70 

INFLATION MESSUEE LBS. PES SQ. m 

Rolling Resistance — a. — tceur wheels; fabric tire load on each wheel 772 lb. 
B — Rear wheels; fabric tire load on each wheel 550 16. C — Front wheels; 
fabric tire load on each wheel 570 lb. D — Front wheels; cord tire load on 

each wheel 570 lb. 
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of surface, and the force of resistance at the circumference 
is 8.85 lb. At a speed of 30 m.p.h. there will be generated 
1810 B. t. u. per hour, and to dissipate this heat to the air 
will require a rise of temperature of 30 deg. Fahr. above room 
temperature, based oh a heat transfer coefficient of 8 B. t u. 
deg. per hour. This calculation was made in advance of any 
experiments, but was later verified by running one of the 32 
by 4 tires for half an hour at 30 m.p.h., after which the car 
was stopped and the surface temperature taken with a mer- 
curial thermometer. The room temperature was 70 deg. Fahr. 
and the tire temperature was 107.5 deg. or a rise of 87.5 deg. 
as compared with the calculated rise of 39 deg. Fahr. 

This experiment confirms the theory that tire resistance is 
caused by flexure of the material, and leads logically to the 
conclusion that resistance will be increased by under-infla- 
tion and by over-loading. 

Of the factors affecting rolling resistance, inflation pressure 
is perhaps the most important. Very considerable changes of 
resistance may be caused by moderate changes of pressure. 
The load carried by the tire is also an important factor, which 
must be considered along with the inflation. It seems prob- 
able that for a given load there is a region of inflation below 
which the resistance increases very fast. 

A. E. Brumbaugh, assistant engineer of the Autocar Co., 
in opening the discussion inquired whether any attempt had 
been made to ascertain the coefficient of friction between the 
drums and the tires with the drums rotating, his object being 



to determine whether slippage between drums and tires might 
cause friction which would result in heat. 

Professor Lock-wood stated that no attempt had been made 
to investigate this but that it was his impression that there 
was no slip between tires and drums. He added, however, 
that there was apparently a material difference in the com- 
position of different tires tested, as with some tires consider- 
able quantities of rubber were ground off and remained on 
the drums or on the floor in the form of scraps and dust. No 
tests on solid rubber tires had been attempted. 

Professor Lockwood offered as his opinion that the heat 
generated was due entirely to the flexure of the tires and 
stated that the same rise of temperature resulted when either 
front or rear tires were tested. 

B. D. Gray, vice-president of the H ess-Bright Mfg. Co., 
stated that in his opinion the loss attributed to the front wheel 
bearings was excessive and Professor Lockwood replied that 
the figures given in the appended table might not be as ac- 
curate as could be desired because they were made by a num- 
ber of groups of men and not by an individual. 

The meeting was attended by fourteen members. The next 
meeting is to be held Feb. 21 and the speaker will be Joseph 
A. Steinmetz, of Janney, Steinmetz & Co., who will give a lec- 
ture illustrated by lantern slides on the use of internal com- 
bustion engines in the European war. The slides will illustrate 
gasoline engines in use in submarines, aeroplanes, Russian 
war sleds, British tanks and the London aircraft defense. 



Aeronautic Exhibition Full of Interest to Engineers 



THE Pan-American aeronautic exhibition, which opens at 
Grand Central Palace in New York, Feb. 28, will be far 
the most interesting from an engineering viewpoint of all 
the exhibitions of aircraft that have ever been held. This is 
because in the Grand Central Palace we shall see many en- 
gines and other things evolved since the commencement of 
the war, things which are far in advance of anything ap- 
pearing in European aviation shows 3 years ago. Examples 
of almost every type and every size of engine are expected, 
many of these being of European origin, although made in 
this country, as for example, the Hispano-Suiza motor, which 
will be shown by the Simplex Automobile Co., and the Gnome 
engine, which will be in the booth of the General Vehicle Co. 

The aeronautic industry of America is now firmly on its 
feet. This exhibition may be said to mark the laying of the 
foundation stone of a new industry which may in time drive 
off the automobile trade in volume. The Society of Auto- 
motive Engineers, having recently amalgamated with the 
Society of Aeronautic Engineers, has seized upon the occa- 
sion of the exhibition to hold a 1-day aviation meeting which 
will take place on Friday, Feb. 9. There will be two sessions, 
one in the afternoon and one in the evening, both being held 
in the Engineering Societies Bldg. The afternoon will be 
given over to the discussion of aircraft standards. A num- 
ber of men prominent in the industry have promised to take 
part, and there will be two papers, one entitled "Necessity 
of Standardization in Metal Parts for Aeronautic Use," by 
F. G. Diffin, and the other is by J. J. Rooney, who will make 
some suggestions regarding standard performance tests for 
aeroplanes. 

Business in Afternoon 

The afternoon session will really be a business session, in 
that the most important business of the industry Just now is 
the standardization of details. It was recently stated that 
the chaos in the design of aviation engines is far worse than it 
used to be with automobile motors. For example: No engi- 
neer hesitates to use special bolts or special flanges in building 
an aviation engine, and there is no doubt that to permit a 



greater saving of weight bolts for such machines will differ 
from those required by the automobile industry. For aviation 
a much higher class of material is employed on the average 
and this affects the proportions of all parts. Still, although , 
the little fittings required for aviation engines may differ 
from those needed in automobile construction, they can still 
be standardized. 

Then there is the question as to the extent to which the 
metric system of measurement should be used. As was stated 
in The Automobile editorial last week, there is a very strong 
argument in favor of the extensive use of a millimeter. This 
will have to be debated, since there are plenty of people pre- 
pared to argue the other way. One thing is quite certain, 
that in all standardization work the aviation industry is go- 
ing to adopt popular methods with the work already done by 
the S. A. E. What might be called the business of standards 
remains in the same hands and will be conducted by the 
same office. Thus, if the aeroplane engineers make up their 
minds what they want, the machinery for giving it to them is 
ready and waiting. 

Evening Session Professional 

The evening session will be purely professional, two papers 
being scheduled. One is entitled, Aerial Navigation Over 
Water, by Elmer A. Sperry, and the other, The Evolution of 
Aeroplane Wing Trussing, by Professor F. W. Pawlowski. 
Mr. Sperry's paper was originally scheduled for the winter 
meeting of the Society, but was among those which had to 
be taken by title, owing to lack of time for the discussion. It 
is also possible that Leigh M. Griffith will have some re- 
marks to make on engine design. 

There is no doubt that a great many automobile engineers 
who have so far taken no very strong interest in aviation will 
come to New York to see the exhibition, and any who have 
this intention should make a point of being present at the 
S. A. E. meeting, because the amount of information which 
will be given out in the papers in the discussion is bound to be 
very large indeed. 

That the automobile and aviation industries are going to be 
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bound up together very closely is now quite certain. It is 
logical and natural but is by no means easy for an automo- 
bile engineer to turn to aviation work because the difference 
between a good automobile and a good aeroplane engine is 
extremely large, much larger than appears externally. The 
automobile engineer who wishes to get in touch with aviation 
has just got to make a very thorough study of the require- 
ments, and there is no better way of gaining knowledge than 



by attending a meeting where several different viewpoints 
will be discussed. 

The S. A. E. will have a booth at the show where they will 
display, among other things, examples of standard parts and 
specifications which can be of interest to the aeronautic in- 
dustry. All members of the Society are entitled to two tickets 
for admission, which they can obtain by application in per- 
son at the society headquarters. 



Constructional Details of Aeroplanes 



* 



THE first attempts in building a flying machine were imi- 
tations of the flapping wings of birds. The problem was : 
how to make the big wing surfaces light and rigid at the same 
time and how to arrange the members of the wing framing. 
The paper considers the wing trussing used in monoplanes, 
giving a brief historical account of the development. The 
early work of Henson (1842-43), Lillienthal (1896), Pilcher 
(1899) and others is described. The author gives high credit 
to the early work of Henson and states that in his wing con- 
struction is found all the essential elements of the modern 
aeroplane wing, such as the front and rear spars and main 
and secondary ribs. In 1909 Levavasseur adopted the Henson 
construction almost without change for his Antoinette mono- 
plane, as shown in Fig. 1. 

The paper also describes a number of other types of mono- 
plane wing trussing used in modern machines. The first 
simple and statically clear structure to combine the planes 
in the so-called biplane was designed by a bridge engineer. 
It was Octave Chanute who first used the bridge-truss in the 
biplane. This was the Pratt truss and was adopted immedi- 
ately by all the aeroplane builders. The standard type is 
shown in Fig. 2. This construction prevails at the present 
time, the number of panels on each side varying from two to 
four in various constructions. 

The author then describes the trussing methods used in the 
overhung type aeroplane as developed by Henry Farman, in 




Fig. 1 — Scientific form of trussing used first for experimental 
work in 1899 and adopted for the Antoinette monoplane. Be- 
low — Fig. 2 — Standard type of biplane construction 









\ ; 











•Note: — Abstract of paper to be presented by P. W. PawlowskJ, 
Assistant Professor of Mechanical Engineering, in charge of Aero- 
nautic Course, University of Michigan, at the first Aeronautic Ses- 
sion of the Society of Automobile Engineers to be held Feb. 9, 1917. 



the Ponier-Pagny, the Albatros and finally in the Curtiss 
machines, which make use of a wireless truss as shown in 
Fig. 3. 

The paper states that trusses in triplanes can be treated 
along the same principles as in the biplanes and gives ex- 
amples of correct and incorrect trussing for such machines. 
The subject of side bracing is considered at some length and 
illustrations are presented showing the construction used in 
a number of different machines. 

The single-lift truss is compared with the double-lift truss. 
The author states that the only disadvantage of the former 
as against the latter is that it cannot be adopted for stag- 
gered biplanes. The single truss system has the following 
advantage, however. The strength of the struts varies as the 
least moment of inertia of the strut section. At a constant 
ratio of diameters of the strut section, the least moment of 
inertia varies as the fourth power of the thickness of the 
strut ; and therefore the thickness of strut varies as the fourth 
root of the load that the strut can stand. 




Fig. 3 — Henry Farman design used for many machines, in- 
cluding the Curtiss 




Fig. 4 — Most common form of side bracing 




Fig. 5 — Single lift, truss type of side bracing 
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Examples are given of side bracings of the so-called K-type, 
X-type, N-type and V-type. Fig. 4 shows the most common 
type of side bracing of biplane wings for machines of the so- 
called straight and stagered types. Fig. 5 shows a side 
bracing of the single-lift truss type; this was produced by 
Breguet in 1909. There are over 40 illustrations in the paper, 
showing almost every sort of constructional detail. 

Aeroplane Parts Need 
Standardization 

FG. DIFFIN of the Erie Specialty Co., states in his paper 
• that having had a large experience in the manufacture 
of metal parts and fittings, he would like to make suggestions 
for the improvement of conditions. As an example, he cites 
the fact that on a well known type of aeroplane there are 
over 3000 different parts made on screw machines, these 
calling for from two to ten operations. 

Regarding the products of different aeroplane manufac- 
turers, he has noticed a bolt used for practically the same 
purpose on the different machines ordered in over sixty differ- 
ent lengths and in eight different diameters. Furthermore, 
these bolts are not even standard with regard to the propor- 
tions of their heads, and they are asked for in many different 
kinds of steel. The author rightly remarks that there can- 
not be any two opinions about the size of a bolt head. It is 
either right or too weak or too strong. 

It will be remembered that when the Society of Automotive 
Engineers took upon itself to standardize yokes and rod ends 
it discovered an enormous number of varieties in use. This 
seems to be the case with the aeroplane to-day, Mr. Diffin's 
company being called upon to furnish several hundred dif- 
ferent designs. Including the different variables, he states 
that nearly a thousand separate items have to be manufac- 
tured. The same condition prevails with regard to eye bolts, 
terminals and sundry other parts, one particular trouble be- 
ing in connection with castle nuts, since these are often re- 
quired in nickel steel and are very difficult to make in that 
material. 

Loss in Setting Up Tools 

The sum total of all this is a large number of orders indi- 
vidually small. While Mr. Diffin remarks every order is 
called for with particular urgency, this means than an auto- 
matic machine tool cannot be started on a reasonably long 
run and quite a big proportion of the working day is to be 
charged to changing over and setting up machine tools. 

Having regard to the fact that aircraft will require the 
very highest quality of materials, Mr. Diffin considers that the 
manufacture of small parts for aeroplanes will become a 
special business. To allow this business to develop properly 
will be to the greatest possible advantage to the aeroplane 
manufacturers, because it will allow them to purchase at 
shorter notice and at a much lpwer price. This means rea- 
sonable output and reasonable output of such things as bolts, 
yokes, etc., is only obtainable as a result of standardization. 
Mr. Diffin mentions the turnbuckle as being a part which will 
require special consideration. While it can probably be 
standardized it will be harder perhaps to obtain agreement as 
to the design than should be the case with bolts, rod ends and 
similar standard machine parts. 

Standards Would Increase Safety 

After tabulating the gains which would result from stand-, 
ardization, important among which is the fact that the gov- 
ernment or private users would be able to obtain spare parts 
much more easily if these were standardized, Mr. Diffin goes 
on to say that the safety of flying should be greatly increased 
by the use of standard small parts. He remarks, and quite 
rightly, that a firm like his own, handling many different 



kinds of steel, has some difficulty in giving each its correct 
heat treatment, while in actual manufacture the smaller the 
number of parts to be made the more accurately can these be 
produced. The author makes a special appeal for consid- 
eration of the subject of steels, saying that "while at all 
times a high grade of material, far above the average com- 
mercial type, is demanded; full regard should be paid to the 
methods of economical production." 

With respect to bolts, Mr. Diffin considers that 3% per cent 
nickel steel is the best all-around material. He considers 
that a number of diameters now called for could be eliminated, 
and that a series of standard lengths could be set up. Dimen- 
sions of bolt heads must also be considered. 

Regarding nuts, Mr. Diffin makes a plea for the use of cold 
rolled steel instead of nickel steel. First of all, these are 
much easier to make, especially when they are castellated, 
and secondly, it is easy to make the nut at least as strong as 
the bolt from which it fits even using a softer material for 
the nut than for the bolt. 

Cannot Define Gasoline 

(Continued from Page 292) 

At the Washington meeting all the oil companies, both 
large and small with but a single exception opposed any kind 
of legislation whatsoever. They opposed it for two reasons: 

(1) Because they believe it impossible to define the mean- 
ing of gasoline without increasing the price or restricting 
supply. 

(2) Because laws mean inspectors, inspectors mean graft, 
graft means increased price or decreased profit. 

The chief reason that a definition of gasoline is going to 
be almost impossible to make is that nobody, neither oil man 
nor automobile engineer, is at present able to say what gaso- 
line ought or ought not to contain. There are just two things 
which are certain about it. Taking the engine of to-day, the 
fuel for it must contain some proportion of highly volatile 
spirit to allow it to be started. It must not contain more 
than a very small proportion of spirit with less than a cer- 
tain degre of volatility. But practically nobody at the con- 
ference was able to place any definite mark on these limita- 
tions. 

In order to understand the situation it is necessary to ap- 
preciate the meaning of a distillation curve. In testing gaso- 
line a small measured quantity is put in a flask and is boiled 
away, the vapor being condensed and led to a graduated meas- 
uring glass; in the neck of the flask is a thermometer. The 
accepted method is to observe the temperature at which suc- 
cessive proportions of the liquid have been boiled off. For 
example, the temperature may be read when 20 per cent has 
passed over into the condenser, again when 50 per cent is 
gone, and again at 90 per cent. 

Dry Point Important 

Finally, as the last drop in the flask vanishes, we reach the 
"dry point" or "end point," where the temperature again 
should be observed. The temperature when boiling first 
starts is known as the initial point. A pretty good gasoline 
in the ordinary sense of the term would be something as fol- 
lows: 26 per cent boiling off before reaching temperature 
of 225 deg. Fahr., 50 per cent boiling off before reaching a 
temperature of 265 deg. Fahr., 90 per cent boiling off before 
reaching a temperature of 340 deg. Fahr.; dry point, 400. 

Now, there are very few gasolines on the market to-day 
with a dry point as low as 400; 450, which is well in the 
kerosene range, is quite usual. Dry points up to 500 are 
not uncommon. Furthermore, these high dry points can 
come in gasolines and be perfectly satisfactory in use. At 
present the engineers cannot say how high a dry point they 
are prepared to cope with. They cannot say how low an 
initial point they want. They cannot say whether they 
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want a curve which runs up very quickly and then goes along 
pretty nearly parallel to the base line; or whether they 
want a curve ascending in a smooth slope from the initial to 
the final temperature. The oil men apparently cannot help 
them. 

Speaker after speaker after saying that the specification of 
gasoline was going to lead to trouble, to increased price and 
to waste (because we shall not need such volatile spirit next 
year as we need to-day) , came eventually to the subject of 
fraud on the part of dishonest dealers and garagemen and 
others who handle the fuel. 

Adulteration Frequent 

A grave difficulty with gasoline is the large number of op- 
portunities for adulteration which occur between the refining 
process and the time when the liquid goes into the tanks of 
the automobile. From the refiner the gasoline goes to the 
jobber, who buys from different sources and probably mixes 
different sorts by dumping different carloads in the same 
main tank. The jobber has the opportunity of adding to the 
gasoline something which he buys under a different name, 
such as kerosene or distillate. He may do this and yet pro- 
duce a perfectly satisfactory fuel. There are gasolines on 
the market to be bought at the refineries which are actually 
improved by the addition of kerosene. 

From the jobber the gas goes to the tank wagon, and a 
dishonest teamster has ample opportunity for adulterating 
the liquid it is his duty to deliver to the retailer. Six drivers 
in Detroit were recently caught making a fifty-fifty mixture 
of the jobber's gasoline and kerosene before delivering to the 
retailer. Finally, the retailer can again blend or mix just 
as the jobber can. 

Here comes a very crucial point. If the refiner supplies 
a named or branded gasoline, the jobber who handles this or 
the retailer or anyone else who adds anything to it is guilty 
of fraud if from refinery to private motorist the product is 
sold under its brand all along the line. If, however, either 
jobber or retailer buys the branded gasoline, mixes something 
with it, and sells it as unnamed gasoline, he is not guilty of 
any fraud whatsoever. 

It was reported to the bureaus by many of the speakers 
that a regular habit among a certain class of dealer is to buy 
a proprietary brand of gasoline and sell it at the marked 
figure — say, 18 cents — under its own name. They will take 
some of this, debase it by kerosene additions, and sell it under 
some fancy name of their own at a cent or two a gallon more, 
and the motorists buy the dearer product under the impres- 
sion that it must be better. This, of course, is plain dis- 
honesty, yet it is a kind of dishonesty which a few laws 
exist to stop. That it must be stopped somehow or other is 
obvious. Just how to stop it is at the present moment up to 
the Bureau of Mines and the Bureau of Standards, but they 
obtained very few concrete suggestions. 

Throughout the country, legislatures, both State and muni- 
cipal, are drafting bills to regulate the sale of gasoline. In 
a number of districts there are already laws in existence. 
Nearly all these legislatures are appealing to Washington to 
give them a rational basis for a law which will protect 
motorists from fraud, which will insure that when a man 
buys gasoline he gets what he wants, even although he is 
incapable of describing in scientific detail just what it is that 
he does want. 

There is a very great deal to be said in favor of a definition 
of gasoline made by specified distillation curve limits. The 
fuel must be such that it will operate satisfactorily in a 
present-day engine. The engines of the future are going 
to burn almost anything in the way of liquid fuel. It will 
be a very short time before the motor which will both start 
and run on kerosene is at least as common as the gasoline 
engine. At that time what is to-day good gasoline will still 
be required to run the 3,000,000 cars now on our roads. 



The other machines, according to their degrees of ability, 
will be satisfied by 80 per cent, 60 per cent, or less. 

It would be quite easy to handle gasoline in this way just 
as alcohol is handled commercially. Nobody ever sees pure 
alcohol. It is always sold in mixtures with so much per cent 
alcohol and so much water. We can do just the same with 
gasoline. A manufacturer will advertise his vehicle to operate 
on say 50 per cent gasoline, and the chances are that if gaso- 
line were defined to-day, next year or the year after dealers 
would have in stock a little 100 per cent gasoline and a large 
quantity of 60 or 70 per cent. By this means it is argued the 
motorist would be able to know what he was buying. 

Another recommendation is that a definition be established 
with a view that it be revised from year to year as occasion 
demands. The great cry of the oil men is that if any recom- 
mendation is placed on what is gasoline it will limit the 
amount of suitable motor fuel which can be produced from 
the wells. They also seemed to hold a general opinion that 
if a dealer has two grades or rather is selling at two prices, 
the majority of people will buy the dearer liquid. No positive 
evidence was produced in support of this somewhat extra- 
ordinary claim, yet it was again and again stated that a 
dealer who had fuel at two prices sold most of the dearer 
quite without regard to the respective qualities. At the 
same time it was agreed that what the users want is the 
cheapest possible fuel which will run their engines. This 
was stated over and over again and flatly contradicts the 
other statement. It would seem likely that the truth is that 
the average man is anxious to get the cheapest fuel possible 
and believes that by paying a higher price he will get some- 
thing which will make starting easier. 

Gravity Test Useless 

On one point, and on one point only, was there complete 
unanimity, this being that gravity is no longer of any value 
whatsoever in specifying a motor fuel. Any specification 
ought to be a measure of volatility. Years ago the gravity 
or the Beaume was a measure of volatility, but it is so no 
longer. A heavy fuel to-day can easily be more volatile than 
a lighter one. 

The meeting, as already stated, was very well attended 
and it would take a column or more to give the names of 
all the important people present. To give just a few as show- 
ing the character of the meeting may be mentioned Dr. W. M. 
Burton of the Standard Oil Co. of Indiana, C. D. Chamberlain, 
secretary National Petroleum Assn., Dr. F. C. Robinson, chief 
chemist, Atlantic Refining Co., Mr. Grant, secretary, Inde- 
pendent Oil Men's Assn., R. L. Welch, secretary, Western 
Oil Jobbers' Assn., Guy Stevens, chief attorney, the Texas 
Co., J. C. McCabe, head of the department of safety engi- 
neering of the City of Detroit, Otto H. Klein, Board of Esti- 
mate and Apportionment, New York City. The Society of 
Automotive Engineers was represented by A. Ludlow Clayden, 
ex-chairman of the Standards Committee and H. L. Horning, 
member of the Council. 

Representatives of many other individual oil companies 
and of several States and cities were also there and it was 
very noticeable that the oil companies usually had two or 
more men representing the legal side and the technical side. 
The chief chemist and chief attorney were a very usual pair. 

The meeting was most wonderfully handled by Dr. C. W. 
Waidner of the Bureau of Standards. In passing a most 
hearty vote of thanks to the bureau, it was remarked that 
Dr. Waidner and his associates had throughout the 12 hr. 
exhibited no prejudice but had taken up the points, asked 
questions and argued details for the sole purpose of extract- 
ing the maximum of information. The words of Mr. Saybolt 
of the Standard Oil Co. of New Jersey were that the oil men 
are strong for the bureaus and strong for the work they are 
trying to do, and above all, strong for the way in which they 
are endeavoring to do it. 
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Worm-Gear Theory and Practice 



Part II 



'pHIB is the second of a series of articles extracted from the paper 
1 recently delivered by F. W. Lanchester before the British Institu- 
tion of Automobile Engineers. This paper is of such length that it 
practically amounts to a text book on the subject. While it deals) 
particularly with the advantages of the Lanchester or Hindley type 



of gearing, the portions devoted to worm and wheel mounting are 
applicable to the parallel type of worm gear also. It will probably 
rank as a standard work of reference for years to come. 



IN the modern worm mounting, the type of bearing given in 
Fig. 8 has been long since abandoned, and to-day it is the 
invariable practice to separate the functions of radius 
load and thrust and provide for each by a bearing specially 
designed for the purpose. Thus in Figs. 12, 13, 14, and 15 
a roller bearing is employed independent of the thrust, and 
in Figs. 18 and 20 and those which follow, it will be seen 
that the radial bearing commonly used is the symmetrical 
type of ball bearing as now to be obtained from several 
firms such as the Hoffmann, Skefko, Duplex, etc., and the 
thrust is independently carried. In some cases the radial 
bearing takes the form of a roller bearing, as in the worm 
wheel bearings already given. 

Double Thrust Best 

It is worthy of note that in the modern mountings, the 
thrust bearing, a double thrust, is almost invariably fitted 
at one end. Objection has been taken to this arrangement 
on the ground that any inequality of expansion between the 
worm shaft and casing will throw the worm out of center, in 
other words, the objection is based on the fact that the ar- 
rangement is unsymmetrical. There are two answers to this. 
Firstly, the temperature difference is a mere "bagatelle"; 
thus the whole range of temperatures between the hottest 
and coolest parts of the gear box is included between an 
atmospheric temperature, say, 20 deg. C. and an upper 
extreme of about 100 deg. C. ; speaking generally, the differ- 
ence between one part and another does not exceed 40 deg. 
C. or 50 deg. C. At the worst, calculation gives the relative 
displacement of the worm center line and the wheel center 
line due to heating as not exceeding two or three thousandths 
of an inch. In practice it is doubtful whether it is ever as 
great as this: in any case it has not been found to be 
detrimental. 

Secondly, if , as is the only alternative, the thrust and 
counterthrust be arranged at opposite ends of the worm 
shaft, there will be a much bigger expansion difference to 
take up between thrust and counterthrust, probably twice 
as great as that now between worm and thrust bearing. This 
expansion might have a detrimental effect on the thrust 



bearings and ultimately lead to their disintegration. The 
failure of a thrust bearing must be regarded as perhaps the 
worst "accident" which can happen to a worm gear while in 
service. 

The author will now describe in detail a few of the later 
and more successful types of worm mounting, and some of 
those which are historically the more important. The first 
series which will be taken will be in continuation in Figs. 
8 and 12, showing the historical development of worm 
mounting in the practice of the Lanchester Company. It 
will be noted on comparison of the figures given that there 
are certain features of the Lanchester mounting which have 
survived from the earliest designs, notably and which was 
used in the old Lanchester car built in 1897-8. The splined 
shaft on which the worm assemblage is mounted, also the 
method of building in the worm wheel as part of the balance 
gear box, and in providing for the housing in the worm wheel 
casting itself of the cross pin or pins on which the balance 
gear bevels are mounted. In this arrangement, which is 
common to the whole of the series, it will be seen that the 
drive from the bevel wheel is taken directly on the balance 
pinions, and the covers of the balance gear box are not used 
to convey torque but only the thrust and other forces by 
which the wheel is held in alinement. It will be noted that 
the thrust bearings serving the balance gear box take not 
only the worm thrusts but also the axle thrusts. There is 
a bronze pad fitted between the axle ends by which the 
thrust is conveyed from one axle to the other and thence to 
the thrust bearing. Another incidental feature which may 
be noted is the fact that there are four balance pinions in 
the differential gear box, each pair mounted on a transverse 
pin; the figures show clearly the means taken in the design 
of these cross pins to permit them to clear each other and 
to clear the axle ends and thrust pad. So far as the worm 
gear mounting is concerned, these are mere incidents, but 
the method by which the drive is conveyed from the worm 
wheel to the balance pinions is a matter which is essentially 
of interest. 

Coming back now to the more directly important points, 
we may, with reference to Fig. 12, call attention to the first 




Figs 12 and 13, showing parallel roller bearing mountings 
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Figs. 14 and 15 showing worm and worm wheel 
mounting on early Lanchester oars. A plain 
thrust bearing was used for the worm for coast- 
ing or for reversing the ball thrust only oper- 
ating while driving on the forward speeds 
Center — Fig. 16, showing assembly of ''cheese" 
rollers in Lanchester bearing 



advance in worm mounting after the type shown in Fig. 8. 
In this we see that roller bearings brought well up to the 
neck of the worm have been substituted for the bicycle type 
of bearing in the previous figure, and a double ball thrust 
between flat parallel races has been applied at the tail end 
of the worm shaft. This design, again, was before the period 
in which ball or roller bearings could be purchased from 
specialized makers, and the bearings were made in every 
detail at the Lanchester Company's works. It will be seen that 
the thrust bearing in this design is very compact, but from 
the modern point of view and with present day loads and 
speeds it would not be considered adequate. Owing to the 
incline of the worm shaft and the importance of ground 
clearance, the tail position is at a disadvantage compared 
to the driving end of the worm shaft in the matter of per- 
missible diameter, hence, when we pass to a later design, 
Fig. 13, in which the bearings (both cylinder and thrust) 
are far more robust, the thrust is fitted at the neck or for- 
ward end. In Fig. 14 (early 20 hp.), we find that the ball 
thrust bearing has again been arranged at the forward end 
of the worm, and in this design an innovation was tried 
experimentally to do away with the ball counterthrust and 
employ a series of thrust washers, the efficiency clearly 
being a matter of no importance when the brake is being 
employed. A notable feature in this design is the very large 
diameter of the thrust balls. Fig. 15 gives the corresponding 



Figs. 1? and 18 show later Lanchester 
designs still using the parallel type of 
roller bearing for mounting the worm, 
but with a double thrust ball race and 
no plain thrust 



section through the worm wheel axis. Here we see the 
spiral type of thrust bearing with flat races still holding 
its own. 

A feature which is worthy of mention in many of these 
early mountings is the employment of the "cheese" type of 
roller bearing, that is to say, a type in which the length 
and diameters of the rollers are about equal. This is a type 
> f bearing which the author developed in the experimental 
pfiod of car building. The employment of this type of 
bearing was extended considerably in the 10-12 design in 
1900, where it was used throughout the, rear axle and parts of 
the countershaft. It is only within the last few years that 
bearings of this pattern have been taken up and introduced 
by the Hoffmann Mfg. Co. and others. There is a difference 
in practice inasmuch as the bearings marketed at the present 
day appear to be all fitted with cages, whereas in the author's 
experience a cage is absolutely unnecessary in bearings of 
the "cheese" roller type. 

In any case the guiding of the roller is done from the 
ends, and this is really the definite distinction between the 
ordinary roller bearing and that of the "cheese" type in the 
former the roller being guided from its cylindrical surfaces, 
the cage being a necessity. Generally speaking, it has been 
the author's practice to so design the bearing that the rollers 
once in position could not fall out; thus, in the axle bearings 
shown in Fig. 9, the diameters of rollers and races were 
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such that the axle or central race could be removed and the 
rollers could not be displaced. The clearance was so small 
that the rollers would lock before they could come free. 

A still later type of mounting is given in Fig. 17. On the 
worm bearings we again see the roller bearing of the cage- 
less type employed, and a double thrust bearing on the tail 
end of the shaft. The whole outline of the worm housing, 
however, has been made very clean and smooth externally. 
The corresponding axle mounting is given in Fig. 18. Here 
it may be seen that on the axle bearing the ball has to some 
extent replaced the roller. 

It may almost appear, in looking at these changes, that 
in some cases, in which the change goes from one arrange- 
ment to another, and then back again at a later date, there 
is certain evidence of infirmity of purpose. As a matter 
of fact, changes are frequently due to conditions which are 
temporary, and often two designs are so nearly equal in 
merit that whether one or the other be adopted is purely 
a matter of convenience. A great deal must depend upon 
whether the designer has a completely free hand or whether 
he is required to make use of standard components. It will 
be noted that amongst the various changes the practice of 
the Lanchester Company has always been to place the worm 
shaft below the axle. 

Securing Alinement 

One knotty point has existed throughout almost the whole 
history of gear box mounting, and that is the manner in 
which alinement is to be secured. There are four methods 
open : firstly, the parts may be made with sufficient mechani- 
cal exactitude to ensure perfect interchangeability and aline- 
ment within the necessary degree of accuracy. Secondly, a 
■crew or other variable adjustment may be provided by which 
the necessary alinement may be secured in spite of individual 
variation in the parts. Thirdly, the method of using pen 
steel washers or "shims" may be adopted. Fourthly, an 
accommodation piece may be employed. 

In the earliest type of mounting (already discussed, Fig. 
8), the method of screw adjustment was employed, and up 
to a certain point was found satisfactory. It had the weak- 
ness, however, that, if the mountings were taken down, 
either the parts would have to be carefully marked, which 
might be forgotten, or in re-assembling an experienced hand 
would have to be employed, — who might not always be avail- 
able. In brief, the screw adjusted mounting is not "fool- 
proof." In departing from this the author endeavored to 
attain perfection and prescribed limits to the components 
and methods of gauging by which complete interchange' 
ability was secured. This ideal, however, is extremely diffi- 
cult to get carried out. The number of parts in the "me- 
chanical circuit" is great, and, in order to avoid excessive 
variation in the aggregate, the individual limits require to 
be unusually fine. So long as all the components are made 
in the same works as the car the thing can be done, and it 
has been successfully done by the Lanchester Company. The 
difficulty, however, arises when it is desired to increase the 
output and bearings have to be purchased from firms who 
specialize in such commodities; the degree of accuracy to 
which they will guarantee to work is totally inadequate, in 
other words, bearing makers will not guarantee to work to 
thickness limits or width limits less than five one-thousandths 
of an inch, and if such limits were tolerated the total inac- 
curacy in the case of a worm mounting would amount to as 
many hundredths of an inch as it should be thousandths. 

The author has never found it cheaper to work to a low 
degree of accuracy than to work to a high degree of accuracy; 
in other words, a thrust bearing can be produced which from 
face to face does not differ by more than a thousandth just 
as cheaply as it can.be produced to within two or three one- 
thousandths. Whatever difference of cost there may be is 
more than compensated for by the advantage of inter- 



changeability. In other words, the actual production of a 
part accurately to dimensions, that is to say, within fine 
limits, may be slightly greater, but in any complex piece of 
machinery the saving in cost of assemblage will pay the bill 
many times over. 

The above is no mere ideal or unsupported opinion, it is 
based on hard experience. Some years ago, in designing 
certain mechanism (which need not be specified) every clear- 
ance dimension and tolerance dimension was set personally 
by the author's own hands, and these were worked to for 
a considerable time with satisfactory results. A new works 
manager, who did not believe in working to fine limits, re- 
ported that the limits were unduly fastidious and that money 
could be saved by relaxing the limits and so avoid having 
to scrap parts. The managing director consented and the 
scheme was tried. A slight and questionable reduction 
resulted in the cost of manufacturing components, but the 
increased cost of assembling and testing, and the cost of 
rectifying complaints, etc., became so great that the initial 
saving was swallowed up many times over. Within twelve 
months the scheme was abandoned and the old fine tolerances 
were restored, the expense of twice altering the gauges, etc. 
being a dead loss apart from the disastrous results of the 
experiment. The author thinks he could go further and say 
that he has never made an endeavor to do anything better 
than previously, without finding that when it is being done 
better it is also being done cheaper. Thus, the "splined shaft" 
was looked at by some as a piece of fantastic extravagance 
when first introduced, but it showed itself to be a money 
saver from the outset ; it is far cheaper to cut a splined shaft 
and drift the hole to correspond, than it is to cut a key way 
and make and fit a key; also the job is incomparably better 
engineering when done. It is, perhaps, the more legitimate to 
cite this example since it was in connection with worm mount- 
ings that the splined shaft was first introduced into motor 
car practice; the worm shaft of the 10-12 hp. Lanchester car, 
Fig. 8, also the gear box, were, the author believes, the first 
applications of the splined shaft in the history of auto- 
mobile engineering. 

Interchangeability Difficult 

Returning to the main point under discussion, it has been 
stated that though commercially possible, and probably ad- 
vantageous, to fix the limits of the various components to 
secure perfect interchangeability in a worm gear mounting, 
it can only be done provided that the whole of the parts are 
made by the builders; at least in cases such as ball or roller 
bearings the offending dimensions must be rectified after 
they have been received from the manufacturer. There are 
commonly some eight parts or thereabouts of which the toler- 
ance differences accumulate, and to attain perfect inter- 
changeability the whole sum of these must be kept down 
to within four or five one-thousandths of an inch. 

Admittedly the individual limits are fine. Owing to the 
difficulty of obtaining the necessary interchangeability, espe- 
cially where ball bearings, etc., were ordered from outside 
sources, the Lanchester Co. have from time to time re- 
sorted to an accommodation piece, or have made use of 
"shims" in order to secure the necessary accuracy of aline- 
ment. There is more to be said in the case of a worm gear 
mounting for this practice than might appear to the idealist; 
it is, for example, admitted that the various components, 
thrust bearings, etc., are liable to a certain amount of wear; 
occasionally, also, the whole assemblage will be found to 
have developed internal slack, in which case the components 
may undergo considerable "punishment" and additional in- 
accuracy is introduced. Under these conditions the use of 
shims in the repair shop is fully justified, and a very good 
job indeed can be made if the points at which the shims 
are inserted are such as to present a sufficent area, and 
if the shims themselves are of pen steel or other suitable 
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hard grade of material. If this be not the case, there is 
always the danger of the shims being spun out or hammered 
out, and eventually disintegrating, in which case the parts 
may get loose in the gear box. 

The Accommodation Piece 

There is also the fourth expedient above given: the accom- 
modation piece. In all interchangeable work in mechanical 
engineering a point may ultimately be reached when the 
accumulation of the tolerances of the individual components 
results in the individual limits having to be cut down to a 
point below anything which may be considered reasonable. 
It then becomes a question of judgment for the designer (as 
in the case of the worm gear under discussion) how the 
difficulty is to be met: one method is that of the accommo- 
dation piece. Thus one piece in the whole "mechanical cir- 
cuit" is left to be fitted, or is made in several different 
standards of thickness. This is far better practice than to 
have a pretended interchangeability which does not really 
exist in which the accumulated tolerances do not come within 
the aggregate limit, and which in the assembling of a 
machine has to depend upon the selection of compatible com- 
ponents. Thus, on many pieces of mechanism at present 
being manufactured for the Government there are limits 
specified on the aggregate assemblages which are inconsistent 
with the limits permitted on the individual components, so 
that a manufacturer may make his components within the 
limits specified and yet he may not have a single assemblage 
which will go together. It is frequently true that it would 
be far easier to put finer limits on the individual components 
and devise means of working to them, but obviously, as al- 
ready stated, there is a limit to what is commercially pos- 
sible. When this limit is reached the alternative to the very 
unsatisfactory state of things above described is to make 
one of the components an accommodation piece, and either 
admit that part as a fitter's job, that is to say, allow it to 



be filed or otherwise adapted to the rest of the assemblage, or 
else to make that particular part in sufficient variety and 
confine the selecting to that one particular component. 

In the worst or extreme cases given by these dimensions 
the difference amounts to 0.01-in. in the worm and wheel 
location; this may be taken as within the limits of good 
practice. It is clear from this example that a very high 
degree of accuracy in manufacture is necessary. 

Difficulty with Shims 

The difficulty mentioned in the case of "shims," namely, 
that they are liable to be spun or beaten out, is a difficulty 
met with more broadly and in a more general way in worm 
gear mountings. The parts intervening between the thrust 
and the worm appear in practice to need to be able to stand 
a lot of "punishment," and it is most important that no 
backlash shall exist. The consolidation of the worm shaft 
assemblage is usually provided for by pulling the whole 
string of components, namely, worm, distance piece, bearing 
ring, thrust washer, etc., thoroughly solid by a nut of ample 
proportions, as may be seen from the various figures. In 
some cases this nut has been locked by means of a caulking 
plate, in other cases the customary split cotter has been em- 
ployed. Where the latter practice is adopted it is important 
that the nut shall be pulled thoroughly home before the 
hole is drilled for the split cotter, and even under these con- 
ditions there are certain objections to locking in this way. 
Owing to the trouble which has been found to develop if any 
initial backlash once makes its appearance, it has been the 
author's practice for some time to specify that all the com- 
ponents forming this compression assemblage shall be hard- 
ened, either being made of a high carbon steel or case-hard- 
ened according to circumstances. When this precaution is 
taken, and when the abutting areas are made sufficient, 
all trouble from the cause stated has been found to cease. 
(To be continued) 



Houdaille Shock Absorber of Hydraulic Type 



HOUDAILLE hydraulic suspensions are built on the same 
basic principle as the recoil-absorbing devices in use 
on cannon, no frictional disks, equalizing springs, air com- 
pression, etc., being employed. Positive action is secured by 
using a rotary paddle type piston to compress castor oil and 
to force it through by-passes, subjecting it to abnormal pres- 
sure and thus automatically tempering the shock of excessive 
spring action. Recoil is prevented by the return of the oil 
from the compensating reservoir by 
means of suction. 

Since the shock-eliminating effect is 
secured by passing the castor oil 
through the by-passes mentioned these 
passages must be more or less opened 
or closed, depending on the strength of 
the recoil of the car springs. Refilling 
the compensating reservoir once or 
twice a year with castor oil or glycerine 
is stated to be all that is necessary to 
maintain perfect working conditions. 
The reason for the use of one or the 
other of these liquids is that change of 
temperature does not alter their vis- 
cosity. When the temperature is much 
below freezing, however, the valve must 
be opened somewhat, the regulating op- 
eration consisting in turning a single 
screw connected with an indicator. 
The manufacturer points out that 




Fig. 1 — Attached to 
Attached to 




Houdaille suspensions can be easily installed in any garage or 
repairshop. The accompanying illustrations show two methods 
of mounting. Fig. 1 shows the best manner for fitting the 
suspension to the rear axle. If the gasoline tank interferes 
with mounting the suspensions behind the axle they can be 
attached on the front side so as to be accessible for regulating 
and filling from the interior of the car by lifting the floor- 
boards. Fig. 2 illustrates the method of attaching the sus- 
pension in cases where there is no con- 
venient way of fitting to the axle. 

When fitting the suspensions to the 
car care should be taken to see that the 
lever arm is horizontal when the car is 
loaded and that the vertical rod with 
ball joint at each end is perpendicular 
to the ground. Of course, it must be 
seen that the horizontal lever arm is 
entirely free to travel above and below 
the horizontal in accordance with 
spring flexure without interference. 

The Houdaille Shock Absorber Co., 
Inc., 1737 Broadway, New York, was 
formed recently to push the manufac- 
ture of Houdaille suspensions in this 
country, the devices having previously 
been produced abroad, although Paul V. 
Clodio, who is interested in the new 
company, has controlled the patent 
rights in this country for years. 



rear axle. Fig. 
chassis frame 
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Winton Motor Car Co„ Cleveland, will 
erect an additional $18,000 factory build- 
ing in the near future. 

Harris Automatic Machine Co., Niles, 
Ohio, will remove to Cleveland and oc- 
cupy a $110,000 factory now being 
erected. 

Aeromarine Plane & Motor Co. is hav- 
ing a factory built at Keyport, N. J., to 
be ready in a few months. 

Sioux City Tire & Mfg. Co., Sioux City, 
Iowa, has let a contract for a $25,000 
plant to be ready for occupancy next 
fall. 

General Tire & Rubber Co., Akron, 
has been granted a permit to build a 
$50,000 addition to its plant. 

Richard Auto Mfg. Co., Cleveland, 
plans to build factory extensions at 7800 
Finney Avenue costing $40,000. 

Sterns Tire Co., St. Louis, will turn 
out 1200 Sternwear tubes daily after 



Feb. 15 at the remodeled Efficiency Oil 
Co. plant, owned by the former company. 

Huron Tractor Co., Detroit, will build 
a plant at Port Huron, Mich. 

Goodyear Tire & Rubber Co. has 
started work on a 7-story, 110 x 120-ft. 
addition to its plant at Williamsville, 
Conn. 

Ten Broeck Tyre Co., Louisville, Ky., 
will install cotton mill machinery in its 
plant and spin yarn and weave cotton 
fabrics. 

Commercial Body Co., Bay City, Mich., 
a newly incorporated company, plans to 
build a factory. 

Mayo-Skinner Mfg. Co., Chicago, will 
enlarge its production of automobile ap- 
pliances by building a factory on Elston 
Avenue. 

Willard Storage Battery Co., Cleve- 
land, has taken out permits to build a 
$25,000 coal-handling plant and an $18,- 



000 addition to its main building in East 
131st Street 

Fisher Body Corp., Detroit, is erecting 
a new five-story factory having the latest 
modern improvements. 

Packard Motor Car Corp., Detroit, has 
9,000,000 lb. steel in its factory reserve 
material to protect the company against 
any shortage in the market. 

Davis Mfg. Co., Milwaukee, has broken 
ground for a new machine shop at West 
Allis, Mich. 

Acme Tire & Rubber Co., Toronto, 
Ont, plans to build a factory at Oak- 
ville, Ont. 

Tuthill Spring Co., Chicago, has intro- 
duced new spring leaf fitting machinery 
into its factory. 

Lasure Friction Clutch Pulley Co* 
Charles City, la., manufacturing clutch 
units for gasoline engines, has removed 
its plant and general offices to Madison, 



The Automobile Calendar 



ASSOCIATIONS 

Feb. 13-14 — St. Joseph, Mo., Na- 
tional Annual Convention 
Pikes Peak Ocean to Ocean 
Highway Assn. 

CONTE8TS 
1917 

April — Los Angeles to Salt 
Lake City Road Race. 

May 19 — New York Metropoli- 
tan Race on Sheepshead 
Bay Speedway. 

May SO — Indianapolis Speedway 
Race, Championship. 

June 9 — Chicago, 111., Speedway 
Race, Championship. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4 — Omaha, Neb., Speed- 
way Race, Championship. 

July 4 — Tacoma, Wash., Speed- 
way Race, Championship. 

July 14 — Des Moines, Iowa, 
Speedway Race, Cham- 
pionship. 

Aug. 4 — Kansas City Speedway 
Race. 

Sept. 3 — Cincinnati, Ohio, Speed- 
way Race, Championship. 

Sept. 15 — Providence, R. I., 
Speedway Race, Cham- 
pionship. 

Sept. 29 — New York, Speedway 
Race, Championship. 

Oct. 6 — Kansas City Speedway 
Race. 

Oct. 13 — Chicago, Speedway 
Race. 

Oct. 27 — New York Speedway 
Race. 

SHOWS 

Jan. 27-Feb. 3 — Richmond, Va., 
First Annual, Gray's Arm- 
ory. 

Jan. 27-Feb. 3 — Columbus, O., 
Show, Memorial Hall, Co- 
lumbus Dealers' Assn. 

Jan. 27-Feb. 3, 1917— Chicago, 
111., Show, Coliseum, Na- 
tional Automobile Cham- 
ber of Commerce. 

Jan. 27-Feb. 3— Portland, Ore., 
Eighth Annual, Dealers 
Motor Car Assn. of Ore- 
gon. 

Jan. 27-Feb. 6 — York, Pa., 
Show, York Automobile 
Dealers' Assn. 

Jan. 28-Feb. 3 — Wilmington, 
Del.. Show, Hotel duPont. 

Feb. 3-10 — Minneapolis, Minn., 
Show, Minneapolis Auto- 
mobile Trade Assn. 



Feb. 5-9 — Boston, 8th National 
Good Roads Show, Me- 
chanics' Bldg. 

Feb. 6-10 — Indianapolis, E. W. 
Stelnhart Bldg., Indianap- 
olis Automobile Trade 
Assn. 

Feb. 6-10 — Bangor, Me., Bangor 
Automobile Assn., Audi- 
torium. 

Feb. 6-10 — Indianapolis, Ind., 
Indianapolis Automobile 
Trade Assn., Stelnhart 
Bldg. 

Feb. 7-9 — Washington, Pa., 
Washington Automobile 
Dealers' Assn., Washing- 
ton Amusement Co. Rink. 
C. B. McAllister, Sec. 

Feb. 7-10 — Bay City, Mich., 
Automobile and Accessor- 
ies, Armory, F. D. Shaver, 
Mgr. 

Feb. 7-11 — Kalamazoo, Mich., 
State Armory, Kalamazoo 
Automobile Dealers' Assn. 

Feb. 8-16— First Pan-American 
Aeronautic Expos ltlon. 
New York City; Aero Club 
of America, American So- 
ciety of Aeronautic Engi- 
neers, Pan - American 
Aeronautic Federations. 

Feb. 10-17 — Harrisburg, Pa., 
Harrlsburg A u t o m oblle 
Dealers' Assn., J. Clyde 
Myton, Mgr. 

Feb. 11-17 — Hartford, Conn., 
Show, State Armory, First 
Infantry. 

Feb. 10-18— San Francisco, Cal., 
Pacific Automobile Show, 
G. A. Wahlgreen, Mgr. 

Feb. 12-17 — Bay City, Mich., 
Show, Armory. 

Feb. 12-17 — Louisville. Ky., 
Show, First Regiment Ar- 
mory, Louisville Automo- 
bile Dealers' Assn. 

Feb. 12-17— Toledo, O., V. G. 
Kibby, 1017 Jefferson Ave. 

Feb. 12-19 — Indianapolis, Ind., 
Show, Stelnhart Bldg., 
Indianapolis Automobile 
Trade Assn. 

Feb. 13-16 — Grand Forks, N. D., 
Auditorium, Automobile 
Dealers' Assn. 

Feb. 18-17 — Wlll'amsport, Pa., 
Armory, John Kelly, Mgr. 

Feb. 14-17— Peoria. 111., Colise- 
um, Automobile and Ac- 
cessory Dealers' Assn. 

Feb. 16-17— Racine, Wis., Chas. 
A. Myers, Mgr. 



Feb. 17-J4— Albany, N. Y., Sixth 
Annual, State Armory, 
Albany Automobile Deal- 
ers' Assn. 

Feb. 18-25 — St. Louis, Mo., 
Show, Automobile Manu- 
facturers' and Dealers' 
Assn. 

Feb. 19-24 — Springfield, Ohio, 
Show, Memorial Hall, 
Springfield A u t o m oblle 
Trade Assn. 

Feb. 19 — Pittsfield, Mass., 
Show, Armory, J. J. Calla- 
han, Mgr. 

Feb. 19-24— Portland, Me., Ex- 
position Building. 

Feb. 19-24 — Grand Rapids, 
Mich., Show, Automobile 
Business Assn. of Grand 
Rapids. 

Feb. 19-24 — Duluth, Minn. 
Show, Duluth Auto Deal- 
ers' Assn., Armory. 

Feb. 19-24 — South Bethlehem, 
Pa., Show, Coliseum. 

Feb. 19-24 — Bridgeport, Conn., 
Show, Armory, Coast Ar- 
tillery Corps. 

Feb. 19-24 — St. Louis, Overland 
Bldg., St. Louis, Auto 
Dealers' Assn. 

Feb. 19-24— Syracuse, N. Y., 
Show, State Armory, Syr- 
acuse Dealers' Assn. 

Feb. 19-24— Pittsfield, Mass., J. 
J. Callahan, Mgr. 

Feb. 21-24— Flint, Mich., Colise- 
um, Lake Side Park, E. 
W. JelTers, Mgr. 

Feb. 24 -Mar. 3— Newark, N. J., 
Show, First Regiment Ar- 
mory. 

Feb. 24-March 3 — Brooklyn, 
Show, 23rd Regiment Ar- 
mory. 

Feb. 24-Mar. 3— Atlanta, Ga., 
Automobile Dealers' Assn., 
Auditorium. 

Feb. 28-March 3 — Omaha, Neb., 
Show, Auditorium, Omaha 
Automobile Show Assn. 

Feb. 26-Mar. 3— Utica, N. Y.. 
Utlca Automobile Dealers 
Assn., State Armory. 

Feb. 26-Mar. 8— Wilkes-Barre, 
Pa., Hugh B. Andrews, 
Mgr. 

Feb. 27- March 4 — Atlanta, Ga., 
Show, Auditorium, At- 
lanta Auto Trades and 
Accessory Assn. 

March 1, 2, i — Urbana, 111., 
Show, Automobile Trade 
Assn. of Champaign Co., 
Armory of the University 
of 111. 



March 3-10 



Boston, 



Show, Mechanics' Bldg., 
Boston Automobile Deal- 
ers' Assn. 
Mar. 8-10— Washington, D. C, 
Middle Atlantic Motor 
Assn., Inc., Union Bldg. 
Mar. 6-10 — Jamestown, N. Y„ 
J a m e 8 town Automobile 
Dealers' Assn., Armory. 
C. A. Hanvey, Mgr. 
Mar. 5-12 — Birmingham, Ala.. 

Auditorium. 
Mar. 6-9— Fargo, N. D., A Han- 
son, Mgr. 
March 6-10— Ft. Dodge, Iowa, 
Northern Iowa Show, New 
Terminal Warehouse, O. 
W. Tremaln, Secretary. 
March 7-10— St. Joseph, Mo., 
Auditorium, St. Joseph 
Automobile Show Assn. 
Mar. 12-17 — Vancouver, B. C, 
British Columbia Automo- 
bile Assn., Horse Show 
Bldg. 

March 13-16 — Fargo, N. D„ 
Armory and Auditorium. 

March 14-17— Mason City, la. 
Armory, Mason City Auto- 
mobile Dealers. 

March 14-17— Davenport, Iowa, 
Show, Coliseum Bids., 
Tri-Clty Auto. Trade. 

Mar. 17-21— Manitowoc, Wis.. F. 
C. Borcherdt, Jr., Mgr. 

March 17-22 — New Haven, 
Conn., Show, Hotel Taft. 

Mar. 17-24— Pittsburgh, Pa., Mo- 
tor Square Garden, J. J. 
Bell, Mgr. 

March 18-23 — Cedar Rapids, la.. 
Cedar Rapids AutompbUe 
Trades Assn. 

Mar. 19— Paterson, N. J.. Sixth 
Annual, Auditorium, K. A 
Mitchell, Mgr. 

Mar. 21— Trenton, N. J., Second 
Regiment Armory. J. L. 
Brock, Mgr. 

Mar. 27-31— Deadwood, S. D.. 
Fifth Annual, Deadwood 
Auto Show. J. E. Nelson. 
Mgr. 

Mar. 31 -Apr. 14— Atlantic City, 
Garden Pier, S. W. MeguT, 
Mgr. 

April — Calumet, Mich., Show, 
Coliseum, Frank KetcheD, 
Mgr. 

Apr. 4-7— Stockton, Cal., Second 
Annual San Joaquin Auto 
Trades Assn., Samuel S, 
Cohn, Mgr. 

Sept. 2-9 — Spokane, Wash., In- 
terstate Fair. 



Digitized by 



Google 



308 

Wis. The factory at 619 Williamson 
Street, Madison, has been equipped and is 
now producing fifty clutch pulleys daily. 

Personals 

C. A. Bonniwell has joined the staff 
of H. Walton Heegstra, Inc., merchandis- 
ing and advertising service, of Chicago. 
Mr. Bonniwell for the past 2 years has 
been assistant sales and advertising man- 
ager of the Auburn Automobile Co., Au- 
burn, Ind. 

F. C. Rockwell, a former well-known 
Boston automobile dealer, has taken the 
Metz agency for Los Angeles, Cal., where 
he has gone into partnership with B. I. 
Carpenter and R. I. Carpenter, both New 
York automobile men. 

E. M. Nolen and F. W. Thurnau have 
joined the staff of Vanderhoof, Condict 
and Comrie, advertising agents of Chi- 
cago. Mr. Nolen is vice-president and 
director of merchandising. He has been 
associated with the advertising work of 
Stutz, Cole, Pathfinder and other auto- 
mobile companies. Mr. Thurnau has been 
with Dunlop Ward Co. for 3 years. 

W. F. Hirst has resigned his position 
as factory manager of the Brown Lipe 
Gear Co., Syracuse, N. Y. He will an- 
nounce his plans shortly. 

F. E. Brown will open the Southern 
branch of the Ohio Puncture Plugger 
Sales Co., Columbus, Ohio, at New Or- 
leans early in February. 

Allan R. Pye and Charles Helm have 
been elected vice-president and secretary 
respectively of the Britton Co., Hart- 
ford, Conn. They were taken into the 
firm in recognition of their work as the 
two employees oldest in the service. 

William Nantarro has been appointed 
superintendent of the body building de- 
partment of the Kent Motors Corp. fac- 
tory, Newark, N. J. He was formerly 
with J. M. Quinby & Co., Newark. 

F. W. A. Vesper has been elected a di- 
rector of the St. Louis Chamber of Com- 
merce. He is president of the Vesper- 
Buick Automobile Co. 

L. G. Peed has joined the staff of the 
Willys-Overland Co. in New York. He 
was formerly manager of the Philadel- 
phia branch of the Maxwell Motor Sales 
Corp. 

S. D. Briggs of Minneapolis, north- 
western representative for the Hupmo- 
bile, has sailed for a tour of France, 
England, Spain, the Far East and other 
countries in the interests of the Hupmo- 
bile. 

M. A. Purvin has been made manager 
of the Chicago office of the United Smelt- 
ing & Aluminum Co., New Haven. 

Roy L. Sergeant has been appointed 
general manager for the Pacific Coast 
for the Fisk Rubber Co. He was for- 
merly in charge of the south coast dis- 
trict. 

Nelson T. Scott has been appointed 
superintendent of traffic of the Kent 
Motors Corp., Newark, N. J. He was 
formerly with the American Electric 
Works. 

Walter Brady has resigned from the 
sales department of the United States 
Tire Corp., Detroit. He will announce 
his new connection later. 

Dealers 

Firestone Tire & Rubber Co. opened 
its handsome new service station at Los 
Angeles on Tan. 31 with a city-wide cele- 
bration in which municipal officials and 
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delegates from all parts of the Far West 
participated. The building is three 
stories high and has 30,000 sq. ft. of floor 
space. It is built of stucco and rein- 
forced concrete, ornamented with Egyp- 
tian tile and having mission balconies. 
It has a storage capacity of 7500 casings. 

McMullen & Lee, Chevrolet represen- 
tatives in Toronto, have also acquired the 
selling rights for the Studebaker for To- 
ronto and district. 

Tire Service House, Seattle, has moved 
from its old quarters on East Pike Street 
near Broadway to its new home at 615 
East Pine Street 

Pacific KisselKar Co, Portland, Ore., 
has taken the agency for the Ford car in 
Portland and surrounding territory in 
western Oregon. 

Arensburg Automobile Supply Co., Se- 
attle, has moved from its quarters at the 
corner of Summit Avenue and Pine Street 
to 906 East Pike Street. 

Seattle Branch of the Pacific Kisael- 
Kar Co. has taken the agency for the 
Federal truck. The Gerlinger Motor Car 
Co. of this city, which has been handling 
this agency for the last 2 years, will 
hereafter sell the Gersix truck. 

Willard Storage Battery Co. is erect- 
ing a two-story garage and service sta- 
tion in Detroit. 

Waterhouse-Sands Motor Car Co., Se- 
attle, has taken the agency for the Kelly- 
Springfield tires in Seattle and vicinity, 
with D. H. Coulsin as manager. 

Tennessee Auto Sales Co., Memphis, 
Tenn., will handle Troy trailers in the 
State of Tennessee and northern Missis- 
sippi. 

L. C. Auto Co., Jackson, Mich., has been 
incorporated to handle Jackson, Peerless 
and Federal truck lines in that territory. 
It will occupy a new service station at 
218 West Pearl Street about April 1. 

Maxfer Truck & Tractor Co., Chica- 
go, has named Genereux & Co., 5-7 Hous- 
ton Street, as distributors for New York, 
and Nickerson & Schroeder, 1078 Bedford 
Avenue, for the Greater New York terri- 
tory. 

H. G. Moock, Denver, Woods distribu- 
tor for Colorado and Wyoming, has added 
Mercer distributing agency for same ter- 
ritory. 

Ouray Motor Sales Co., Ouray, Col., has 
secured Dodge agency for Ouray County. 

MacFarland Auto Co* Denver, for sev- 
eral years Packard and Buick distributor 
for Colorado and part of Wyoming, has 
sold out the Packard business and is han- 
dling Buick exclusively in same territory. 

R. E. Williams Motor Car, Denver, Ab- 
bott-Detroit distributor for Colorado and 
part of Wyoming, has added the Peerless 
retail agency for Denver and vicinity. 

Lexington Colorado Auto Co., Denver, 
has opened a Lexington distributing 
agency for Colorado, Wyoming and New 
Mexico at 721 Seventeenth Street. 

Overland Stores Co., Toledo, Ohio, John 
Willys, president, has contracted for the 
erection of a three-story building for 
sales and service purposes in Detroit. 

Chalmers cars will be handled in Mem- 
phis (Tenn.) territory by Eugene Polk, 
who has opened a sales and service estab- 
lishment. Mr. Polk was formerly the 
Chalmers agent at Little Rock, Ark. 

Southern Auto & Electric Co., Little 
Rock, Ark., has taken the Westcott. 

Service Auto & Ignition Co., Denver, 
has opened an agency and official service 
station for Eveready storage batteries 
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and Westinghouse, Bijur, Dyneto and 
Disco starting and lighting systems. 

Bour-Davis Motor Car Co., Detroit, is 
appointing district sales managers for 
the entire United States. 

Canadian Auto Sales Co., Ltd., 145 Bay 
Street, Toronto, Ont., has been appointed 
distributor of the Velie and Hollier cars. 

Brewer Motor Co., eastern Washington 
distributors of the Saxon, has established 
a branch in Walla Walla, Wash., to 
handle Walla Walla and Columbia Coun- 
ties. J. P. Welch has been appointed 
manager of the branch. 

Oregon Motor Car Co., Portland, Ore., 
has been appointed agent for the Loco- 
mobile Company of America in the State 
of Oregon. 

Des Moines branch of the Michelin Tire 
Co. has been closed and the Michelin 
business for the State has been taken 
over by the Hippee Motor Supply Co. 

Mackie Motor Co., Des Moines, Iowa, 
will take over the State of Iowa for the 
sale of the Chalmers. The Iowa Auto & 
Supply Company, which has held the 
Chalmers agency here for several years, 
discontinued same on Jan. 1 to take on a 
new line of cars. 

Ballou & Wright, Seattle, have taken 
the western Washington agency for the 
Smith junior car. 

A. J. Miller Co., Bellefontaine, Ohio, 
will erect a three-story plant to use for 
assembling automobiles and for offices. 

V. E. Schevenell Co., Memphis, Tenn., 
has been named distributor for Princess 
cars in Tennessee, Alabama, Mississippi 
and Arkansas. 

P. J. Durham Co., 244-250 West Forty- 
ninth Street, New York, has opened a 
Newark, N. J., branch at 23 Central 
Avenue as New Jersey headquarters for 
the distribution of Gray & Davis prod- 
ucts. 

Peerless Motor Car Co., Cleveland, has 
appointed the Morgan-Farr Motor Co., 
Newark, N. J., distributor over the north- 
ern New Jersey territory. This company 
also handles the Munroe. 

Edgar F. Sanger Co., 156 Farwell Ave- 
nue, Milwaukee, distributor of Stearns- 
Knight and Hupmobile cars, has incor- 
porated the business under the same 
style. The capital stock is $25,000. E. F. 
Sanger is president and general manager 
of the company. 

Republic Motor Car Co., Cole distrib- 
utor, has also taken the Maxwell. 

A. F. Hieronimous, Jr., Columbus, has 
taken the central Ohio agency for the 
Haynes. 

White Motor Sales Co. has been or- 
ganized to handle the White line in Co- 
nimbus, including both cars and trucks. 

La Crosse Auto Co., Minneapolis, sell- 
ing the Dort, has moved to new quarters 
at 1203 Hennepin Avenue. 

Ben Hnr Co., St. Louis, A. H. Truscott, 
manager, has leased space in the Plaza 
Hotel building, 3306 Locust Street 

Day-light Garage, 345 East Thirty- 
third Street, Baltimore, Md., is distribut- 
ing the Acme truck in this city. Anne 
Arundel, St. Mary's, Hartford, Cecil and 
Prince George's counties. 

Chevrolet Northwest Co., Seattle, 
Wash., will hereafter be known as the 
W. S. Dulmage Motor Car Co. 

Bimel Motor Car Co., St Louis, has 
been organized to sell Bimel cars. The 
new company has rented display space 
from the Bart S. Adams Tire Co., 4701 
Washington Avenue. 
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Silent Power 



Third Series of Twelves 
A NEW MODEL 

National built motors nave always been 
abreast, and generally ahead of the Indus- 
try. When four cylinders were the proper 
thing, National built the world's Champion 
Fours. When sixes came into vogue, it 
was National that built the first Ameri- 
can Sixes and National Sixes of today are 
the highest development of that type. 
National was a pioneer in the latest type 
motor — the Twelve Cylinder. 

National Twelve Cylinder cars are today 
In operation In every state in the Union 
and In eleven Foreign countries. Owners 
everywhere testify to the success of the 
Twelve. 

The same corps of engineers who have 
produced previous successes, have within 
the last year, concentrated on Improve- 
ments for this third National Twelve. 

NEW FEATURES 

Removable cylinder heads to facilitate 
cleaning and Inspecting. 

Increased size of cylinder with corre- 
sponding increase In power. 

Balanced crankshaft — another power 
Increasing Improvement. 

Heated intake manifold to handle ef- 
fectively the low grade fuel. 

Larger main bearings reduce the vibra- 
tion In a practically vlbratlonless motor. 

Valves on outside of V continued to- 
gether with new design valve lifters make 
National Twelves most accessible of all 
V motors. 

Independent electrical units — 

Delco for Ignition and separate. Inde- 
pendent Starting and Lighting units. 



^ This new Twelve is the last word in 
multi-cylinder efforts to achieve perfection. 

*I From low to high speed-^and at every 
stage in between — there is the same high 
pressure of power, even, supple and sub- 
ject to your perfect control. 

In short, it is a marvelous motor— not 
to be appreciated until driven. 

To be the National dealer is not only 
to have the best motor to demonstrate, but 
to have the best of everything to offer 
customers. 



HIGHWAY TWELVE $2150 



HIGHWAY SIX $1750 



Cylinder 
$2150 



AMERICAS BEST BOOKING 

National Motor Car & Vehicle Corp., Indianapolis 

Setcnittnih Suecuful Year 




Cylinder 

$1750 
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Choose a radiator with 
even more care than in 
selecting all other car 
components. Its quality 
and ability are vital for 
best engine performance. 




THE 



HARRISON 

ORIGINAL HEXAGON 

CELLULAR RADIATOR 

with its peculiar horizontal arrangement of cells means lighter 
weight and greater durability. 

NOTICE ITS WORK ON THESE CARS: 

CHANDLER— HUDSON— HUPMOBILE 

MITCHELL— OLDSMOBILE— PEERLESS 

ALSO 

GRAMM and FEDERAL TRUCKS 



Iexago 



Our book on Radiator History 
and Efficiency tells why. 

THE HARRISON MFG. CO., Inc. 

LOCKPORT, N. Y. 
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LOCOMOBILE 

IS WALTHAM-EQUIPPED 




Hie makers of the Locomobile are convinced that an automobile clock is a neces- 
sary part of every fine car. 

Tbe Waltbam, having two mainsprings, an eight-day movement, and a winding 
indicator, and being adjusted to temperature and climate, and re-inforced against 
motor vibration, is the only accurate automobile timepiece made. 

Why not put the name of your car among the twenty leaders of motordom 
equipped with the ^^/altham? 



The Waltham 
is a regular feat- 
ure of equipment 
in the following 



Brewster 
Cadillac 
Cole 
Crane 

Detroit-Electric 
Franklin 
Haynes 
Hudson 
Locomobile 
Lozier 





The Waltham 
is a regular feat- 
ure of equipment 
in the following 



Marmon 
Mercer 

Owen Magnetic 
Packard 
Piercc-Arrow 
Rauch & Lang 
Rolls-Royce 
Simplex 
Stearns 
Winton 



W altham W atch C ompany, W altham, Mass 
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Besco Steel Wheels 



The Complete One Piece Wheel 



have solved 
the Wheel Problem 
for motor trucks 

THE problem was to produce a 
wheel lighter and stronger than 
wood. BESCO Steel Wheels com- 
pletely solve this problem. BESCO 
Steel Wheels do more — BESCO 
Wheels are not only lighter and 

stronger, but they get back to first princi- 
ples in wheel construction — being solid 
and in one piece. The first wheels made 
were solid wood. They were strong but 
heavy, very heavy. 

To get away from this difficulty — to 
lighten the wheel — part of it was cut 
away. The spoke wheel developed from 
this beginning. No other reason has ever 
been advanced in behalf of the spoke 
wheel. 

Now we have disc wheels again which not 
only permit beauty in line and design but 
are superior to the spoke type both from 
engineering and foundry standpoints. The 
thin uniform section permits equal shrink- 
age and eliminates internal strains. 

Remember, provision is made for 
applying skid chains to all types of 
BESCO Wheels. Let us give you 
more BESCO facts. 

CLARK EQUIPMENT COMPANY, Buchanan, Michigan 

Successors to Buchanan Electric Steel Company 




\1 



Patented March 16, 1915 




Originators and Designers of 
Cast-Steel Disc Wheels for Motor Vehicles 



Originators and Designers of 
Double-Disc Pressed-Steel Wheels 
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Internal Gear Drive Axle 

Made in the following sizes: 1000 lbs., 1-ton, 2-ton, 3-ton and 5-ton 

Prompt deliveries on all models 
Send for specifications and prices 




1-Ton Size 



THIS is the latest model of the Celfor Axle which has created such 
a sensation in the truck industry during the two years of its ex- 
istence. It has a solid forged load carrying member which is con- 
nected with the driving axle only at the extreme end. The driving 
axle can be quickly removed without disturbing the load' carrying 
unit. This construction is found in all 1917 Celfor Axles, no matter 
what the capacity. 

The Celfor is the axle to buy if you wish to combine lightness with 
strength, efficiency with economy. 



Send for the complete set of 12 Engineering Arguments 



CLARK EQUIPMENT COMPANY, Buchanan, Michigan 



Successor* to Celfor Tool Company 
Please mention The Automobile when writing to Advertisers 
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An Overwhelming Success at New York Show 

Demanded by Manufacturers — Pleaded for by Distributors 
and Dealers — Insisted on by Thousands of Car Owners 



Protected by 
14 American 
and Many 
Foreign 
Patent* 



Price 



$ 60 



F.O.B. Lancaster 



Easily Saved in 
Tire Adjust- 
ments Alone 




e Diameter 
of the 
Multometer 
is 4% Inches 




amilton 



Ulultometer 

Literally Thousands Turned Away at the New York Show 
—We Could Not Accommodate Them All 



The success of the Hamilton Multometer, announced at the 
New York show, was staggering. Literally thousands of 
dealers— car owners— engineers — manufacturers — eager to 
see this wonderful instrument, had to be turned away. We 
could not find room to accomodate them all. 

The demand was overwhelming. In the first three days we 
could have contracted for many times the number we can 
possibly build this year. Telegraphic orders — orders by tele- 
phone — personal calls from dealers and owners from far away 
as the Pacific Coast and points in Canada were hourly 
occurences. 

We tried to accommodate every one but we couldn't take care 
of more than 25 % of those who begged to come in just to see 
the Multometer. And we had to turn down orders for 
thousands because we could not promise satisfactory de- 
livery. 

Hamilton Multometer is the most tremendous success ever 
registered in automobile accessories. Never has there been 
such a huge demonstration of immediate approval — never has 



a manufacturer been compelled to turn down orders by the 
thousand on the day his project was announced. 

Hamilton Multometer answers the question every manufac- 
turer—distributer — dealer— car owner has been asking for 
years — "How can I keep an accurate record of my tire mile- 
eage, my fuel and oil consumption— and in addition, get a 
positive, accurate register of car speed and trip and season 
mileage?" 

In Hamilton Multometer these big important questions are 
answered and there is also an automatic warning of what at- 
tention is necessary to car at end of each 500 and 1000 miles 
of operation. 

Purchasers literally fought their way into the exhibit of the 
Hamilton Multometer — literally pleaded for delivery— offered 
every kind of inducement they could offer to persuade us to 
put them down for a definite date when we could satisfy 
their demand. And even the thousands who had to be turned 
away, went away enthusiastic over the Hamilton Multo- 
meter. 



iinii 
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Endorsed by Engineers, Designers, Dealers, 

Owners as the Most Marvelous Recording Device Ever Built for Motor Cars 



The endorsement of Hamilton Multometer is un- 
animous. Engineers marveled at the wonderful 
simplicity of the instrument which gives eleven 
mechanically operated readings and two manual- 
ly operated readings, but put less strain on the 
single flexible driving shaft than the ordinary 
speed recording device which only registers 
speed, trip and season mileage. 

The flexible shaft drive for the Hamilton Multo- 
meter operated from either drive shaft or front 
wheel, turns only one odometer at a time, in ad- 
dition to the speed indicating device— two-thirds 
the work done by the average speed recording 
instrument 

Designers of high grade accessories were abso- 
lutely astounded — they could not see, until demon- 
stration had been made to them.how so many read- 
ings — such accuracy— such mechanical strength 
—could be encompassed in such small space. 

After they had tried the Hamilton Multometer 
themselves— studied every reading— witnessed 
every detail of operation— they said it was the 
most marvelous recording device ever made. 



Dealers from all parts of the country— big distrib- 
utors who demanded the Hamilton Multometer 
by the thousand for immediate shipment, said: 
"It is the most wonderful recording device we 
have ever seen." "It is a device for which every 
one of our customers have been clamoring." "We 
had expected that if such a device were ever 
perfected, the price would be from two to three 
times greater than the price you ask for the 
Hamilton Multometer." What you have shown 
us has so greatly exceeded our expectations 
that we are absolutely staggered." 

Motor car owners wired— wrote— telephoned — 
and called at our exhibit pleading for instru- 
ments for their cars. 

The ease with which the Hamilton Multometer 
can be installed in place of the present speed 
recording device— the fact that no change is nec- 
essary in the single, flexible cable drive— made 
instant appeal, and motor car owners added their 
unanimous endorsement to that of engineers, 
designers, distributors, dealers. 



We Cannot Possibly Build Enough Hamilton Multometers 
To Anywhere Near Take Care of the Present Demand 



Thousands upon thousands of owners, who want the Hamil- 
ton Multometer must be disappointed this year. This is 
unavoidable. Straining every manufacturing effort — utiliz- 
ing every inch of space of our greatly enlarged factory 
facilities — applying the most highly developed manufacturing 
efforts to production, we cannot possibly build enough 
Multometers to anywhere near take care of the demand 
already evidenced. 

We will not accept orders until after February 1st Then, they 
will be filled in the order in which they are received. 

Our distribution will be entirely through the highest grade 
dealers throughout the country. 

At the present time we cannot promise Hamilton Multo- 
meters for more than two manufacturers as regular equip- 
ment on the cars they build. We are going to divide produc- 
tion as equally as possible. 



Manufacturers', dealers' and owners' orders sent to us on 
and after February 1st will be replied to immediately, and 
we will set, as closely as possible, the date on which we can 
make delivery of orders we accept Do not be disappointed 
if we have to defer the filling of your order for several 
months. We are doing all that is humanly possible to 
do for you. ^ 

Every Hamilton Multometer that is shipped away from ^ 
factory will be covered by our perpetual guaranty of . 
complete satisfaction which remains in force as long ♦ 
as the seal over the Multometer itself is unbroken. ♦ 
That means that every Multometer shipped from 4} 
the factory will be inspected as thoroughly, as ^ 
carefully, as completely, as the famous Hamil- ~ 
ton Watches ™ 

You can afford to wait for the assurance of ^ 
this high grade workmanship and quality. 



Are You the Man We Want as a Dealer? 



§H; We are raking the entire country with a fine 

=== tooth comb tor high grade dealers. Our 

H§§ dealer representation must be the best that 

g| it is possible to build up. 

HI We are laying out territory according to the 

s distribution of quality cars — for it is on 

HH quality cars that the Hamilton Multometer 

§H will find its greatest use. 

j§§ We are arranging territory for dealers and 



distributors so that they will get the full bene- 
fit of the tremendous demand that has al- 
ready been registered. 

Dealer applications must be considered /<^^ 
carefully. It will take us time to decide. ^* ♦ cars handled . . . 

Mail the coupon today. Fill out every •5^^ 

question. No coupons will be con- <T ♦ Accessories handled 

sidered which do not give us all 4> 

the information we ask for. ^ Territory desired 



. Hamilton 
A ♦ Cot-poMtttoa 
Lancaster, Pa. 

fP. Gentlemen: Please 
A, ♦ send immediately full 
_ _. details of your propo- 
aition to dealers. I am 
/j + greatly interested and 



could sell at least 

Hamilton Multometers a year. 



Bank references. 



Hamilton Multometer, 
a Recording Instrument 
of Scientific Accuracy 



Name . 



Street . 



51! 



Hamilton Watch Company . 
Makers, of "The Railroad * 
Time Keeper of America" ♦ 
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Begin Your Experimental Work for 1918 
Improvements by Trying 



The 





ENTIAL 



Gives Positive Traotlon and Requires No Change In 
Housing or Bearing Layout 



Send for a New Process Differential and put it into 
your testing car. 

Drive it through mud, slush, snow, sand and over 
wet asphalt, and you will find a steady straight for- 
ward pull that keeps the car moving ahead with all 
wheels in line. 

You will find the compensation perfect in turning 
corners, and on straightaway you will not have the 



wheel spinning, sidesway and skidding that always 
accompany an ordinary geared differential. 

Our extensive plant permits us to meet the quantity 
requirements of any builder, and we stand ready to 
back this Cearless Differential with every reasonable 
performance guarantee. 

Safety, confidence and comfort of owners in your 
1918 cars demand that you start your investigations 
soon. 



Licensed under attests of the 
Gearieu Differential Company of Detroit, Mica. 




SYRACUSE, N.Y. 



Ill 
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it^HASE" MOHAIR VELVET IS NOT 
V>< ONLY BEAUTIFUL in appearance, soft 
and pleasant to the touch, more comfortable to 
sit upon than a sheer, slippery surface ; but 

IT IS THE BEST WEARING CAR UP- 
HOLSTERY material you can possibly use. It 
is also the most sanitary, being thoroughly cleans- 
ible by the simplest methods. 



IT ADDS TREMENDOUSLY TO A CAR'S 
SELLING VALUE, as its rich appearance at- 
tracts customers and the "Chase" 70-year repu- 
tation and absolute guarantee makes a lasting 
impression. 

MADE UP ATTRACTIVELY IN THE RICH- 
EST, SMARTEST colors and surface designs, it 
holds its good looks indefinitely and adds char- 
acter and elegance to any car. 




44f"iHASE" DREDNAUT MAKES UP INTO A BEAUTIFUL, RICH LOOKING 
V>»job. For the Car Manufacturer or Top-Maker, it is easily the most attractive top 
material he could use. From every angle it presents a proposition that meets his require- 
ments and fulfills his desires. It is made especially to do so. 

L. C. CHASE & CO. FOR THIRTY YEARS HAVE SPECIALIZED IN TOPPINGS 
for the better grades of vehicles. 

ESTABLISHED IN 1847, THEIR REPUTATION FOR FLAWLESS PRODUCTS, 
honestly represented, for contracts unswervingly lived up to, for earnest and successful 
efforts to produce the very finest materials oossible of manufacture, is widely recognized 
and respected throughout the trade. 

FOR THESE REASONS MORE TOPS ARE COVERED WITH "CHASE" products 
than with any other brand on the market. 



•L-C- CHASE & CO- 
boston 



CHICAGO 



OTHER PRODUCTS OF OUR MILLS: 
Plush Motor Robes, Wool Robes, Steamer 
Rugs, Wexford Motor Cloths for Tops and 
Slif Covers, Rubber Cloths for Tot* ami 
Side Curtails. Fefo^fctoffir Qg [ 




A MONG THE FIRST TO ENTER THE MOTOR CAR FIELD, L. C. Chase & 
-*-*-Co. have developed the science of top- material making to an extraordinarily high 
degree. 

THE "CHASE" TRADEMARK IS AS STRONG A SELLING argument as a Dealer 
can have. It means (and has always meant)* the highest quality producible. 

CHASE DREDNAUT MOTOR TOPPING HAS BEHIND IT THE Guarantee of 
L. C. Chase & Co. It has within it exactly the sort of material best suited to withstand 
the wear and exposure to which motor car tops are subjected. 

IT IS PREPARED FROM A FORMULA THAT IS THE RESULT of thirty years' 
actual experience in the manufacture of just this sort of goods. 

IT IS UNUSUALLY STRONG AND SUBSTANTIAL, and of a weight and texture 
easiest for motorists to handle. 

EXTREMELY SMART LOOKING, FINISHED IN A MANNER to add style and 
distinction to the finest car, it wears like iron, is full of life, and "comes back" after fold- 
ing, retaining no creases to mar its appearance. 




More vehicles are topped with "Chase" 
material than with any other brand. 



OTHER PRODUCTS OF OUR Mil IS ■ 
Plush Motor Robes, Wool Robes, Steamer 
Rugs, Wexford Motor Cloths for Tops and 
Slip Covers, Rubber Cloths for Tops and 
Side Curtains, Felt and Rubber Radiator 
Covert, 



•LC-CHASE & CO- 
boston 

NEW YORK DETROrjigiti z ^l|( 




"7/s like the hick in most respects 
fn some respects 'tis better^ 



C 



LEATHERWOVE MAKES A 
BIG HIT with car buyers. 



HANDSOME IN APPEARANCE, it is finished 
in the smartest styles and colors, giving the effect 
of the most expensive leathers. 

ESPECIALLY MADE FOR THE PURPOSE, 
it is given extraordinary wearing qualities by the 
"Chase" method of manufacture, the result of 
experiments and study directed for years entirely 
toward the production of such a material. 

LEATHERWOVE IS EASIER AND MANY 
TIMES MORE ECONOMICAL for a manufac- 
turer to handle than any sort of leather, because 
of its uniform width, thickness and strength, its 
freedom from holes and irregularities, and the 
fact that it is made in just the proper proportions 
for cutting, so that no material is wasted. It 
gives you high quality at minimum cost. 



WATER-PROOF, STAIN-PROOF, UNFADE- 
ABLE, easily cleaned with sponge and water, it 
is not affected by heat, cold, or exposure. 

LEATHERWOVE GIVES SERVICE THAT 
•WILL ENHANCE THE REPUTATION OF 
ANY CAR, and greatly increase its salahility. 




OTHER PRODUCTS OF OUR MILLS: 
Plush Motor Robes, Wool Robes, Steamer 
Rugs, Wexford Motor Cloths for Tops and 
Slip Covers, Rubber Cloths for Tops and 
Side Curtains, Felt and Rubber Radiator 
Covers. 



•L C- CHASE & CO- 
BOSTON 



NEW YORK 



DETROIT 



CH 
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"Not the name of a thing, but the mark of a service ' ' 

No lamps can ever be marked 
MAZDA unless they embody MAZDA 
Service standards of excellence 




The Meaning of MAZDA 

MAZDA U die trademark of a world-wide* service to 
certain lamp manufacturers. Ita purpose is to collect and 
select scientific and practical information concerning 
progrcM and development* in the art of incandescent 
lamp manufacturing and to distribute this information to 
the companies entitled to receive this Service. MAZDA 
Service is centered in the Research Laboratories of the 
General Electric Company at Schenectady, Mew York. 

The mark MAZDA can appear only on lamp* which 
meet the standards of MAZDA Service It is thus an 
•mu ranee of quality. This trademark is the property of 
the General Electric Company. :: :; :i 

RESEARCH LABORATORIES OF 
GENERAL ELECTRIC COMPANY 

MSI 
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31 Extra Features 
8 New Body Styles 
Built by John W. Bate 

■I 




(t» I A/LC\ For 7-passenger Six — 48 h. p. 
4>lTOU 127-inch Wheelbase. 



$1150 



For Mitchell Junior— 40 h. p. 
120-inch' Wheelbase Six. 



Both Prices f. o. b. Racine 



A $1,000,000 Story 



We are spending one million 
dollars this year to tell men the 
Mitchell story. 

It will be told all the year in 
magazines, weeklies, farm papers 
and newspapers. So every motor 
car buyer is bound to know and 
consider it. 

Here is the gist of the story. 

John W. Bate Methods 

The Mitchell car typifies scientific 
efficiency, as evolved and applied by a 
master. 

The Mitchell factory, covering 45 
acres, was built by John W. Bate. From 
the very beginning every step was de- 
signed for building this car economi- 
cally. 

Every machine — there are more than 
2000— was designed for saving seconds. 

Here we employ every method known 
for eliminating waste. 

Since the Mitchell was standardized— 
since the present type was adopted — our 
factory cost has been cut in two. No 
other factory in the world, as per our 
best information, could build a like car 
at anywhere near our cost. 

Where Savings Go 

These savings go largely into extra 



value— into over-strength, added luxury 
and exclusive features. 

For each important part the Mitchell 
standard today is 100 per cent over- 
strength. That is twice our 1914 stand- 
ard. And that was considered extreme. 

There are over 440 parts built of tough- 
ened steel. All parts which get a major 
strain are built of Chrome -vanadium. 
And the vital parts are all built over- 
size. 

The result seems to be a lifetime car. 
Even the springs — the weakest part 
usually — seem to be all-enduring. Not 
one Bate cantilever spring has ever yet 
been broken. 

Extreme Luxury 

This year we start to build all Mitchell 
bodies, open and enclosed. They are 



TWO SIZES 

Mitchell Six. ^^fo-L^whfel- 
base. A high-speed, economical, 48- 
horsepower motor. Disappearing extra 
seats and 31 extra features Included. 
Price 91460, f. o. b. Racine. 

Mitchell Junior ^VSHSS. 

Inch wheelbase. A 40-horaepower motor 
— H -Inch smaller bora than lancer Mitchell. 
Price SI ISO. f. o. b. Racine. 

Also all styles of enclosed and convert- 
ible bodies. Also demountable tops. 



built in a model body plant under Bate 
efficiency methods. 

This new saving is all spent on extra 
luxury. This year we add 24 per cent 
to the cost of our finish, upholstery and 
trimming. 

The result is heat-fixed finish, deep, 
lustrous and enduring. Also extra- 
grade leather and costly cushion springs. 
Also a finished touch to every body de- 
tail. You have never seen a car in the 
Mitchell class anywhere near so exqui- 
site. 

31 Extra Features 

And the Mitchell this year embodies 
31 extra features. That is, wanted fea- 
tures all of which most cars omit be- 
cause of the added cost. Things like a 
power tire pump, for instance. 

There are 31 of these extras in the 
Mitchell today, and nearly all are in 
Mitchells alone. They will cost us this 
year about $4,000,000. And all are paid 
for out of factory savings, due to Bate 
efficiency methods. 

Such things, as you know, appeal to 
motor car buyers. And all motor car 
buyers will know them. 

If you want such attractions in the 
car that you sell, look up the Mitchell 
advantages. 

MITCHELL MOTORS COMPANY, Inc. 
Racine, Wis., U.S. A. 
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COLD 
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AVOID MISREPRE- 
SENTATION — even 
though it be uninten- 
tional. Look for this 
label on tops represented 
as PANTASOTE. 



These Things Are 
Ruinous to Most 
Top Materials 

— but the salesmen for the cars 
shown on this page can promise that 
neither sun, road oil, nor extremes in 
temperature will have the slightest 
effect on the tops their cars are 
equipped with. They use 

Genuine 

jantaAote 

Top Material 

as Standard Equipment 



If the salesman is pinned down 
to the facts about Top Material, 
he should be in a position to 
show the customers the Panta- 
sote label — not because his 
word may be doubted, but be- 
cause cheaper materials are 
cften unintentionally but incor- 
rectly termed Pantasote. 



Sent, for a coh? of "What's What in Top Materials." It 
describes i arious materials used fur covering tops. 

THE PANTASOTE COMPANY 1709 Ho ^ma Green EuYi dtna New York City 



PIERCE-ARROW 



LOCOMOBILE 



MARMON 



MERCER 



WHITE 



HUDSON 



CHALMERS 



CHANDLER 



PREMIER 



REO 1917-SIX 



PAIGE-STRATFORD 



WESTCOTT 
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" Our Experience Has Been That 

VANADIUM 
SPRING STEEL 

Renders Absolutely The Best Service 
Obtainable For Truck Springs." 

This unqualified endorsement of Vanadium 
steel truck springs by the Lippard-Stewart 
Motor tar Co. commands your careful, serious 
consideration. 

They further report that, though the rear 
springs have to handle torque, breaking and 
driving strains, they so rarely have to replace 
springs that they "practically can forget the 
truck has springs after it leaves the factory." 

Lippard-Stewart's experience with vanadium 
steel springs is typical. 

American Vanadium Company 



New York 



Pittsburgh 



London 



794 
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Copyrighted by 
Underwood & 
Underwood 



DULSING through the arteries of America's commercial highways — 
through the crowded narrow streets of the continent — in every corner of 
the world — you will find the highest grade motor vehicles equipped with 

SKF Ball Bearings. No matter whether it be in 

This is so because American cTY n "mZ w^TX) Europe or America, a preference 

skill and Swedish steel have U ^f LL JjJ,™ |/( SKF is shown because 

been combined to produce A v ' ; K : !iW -14- '* **\ °^ sneer superiority and qual- 
SKF "Quality and Service." rwo^B^CR^ 

SKF" BALL BEARING CO* ^S|1S^ HARTFORD, CONN. 
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Save Shoe Leather! 

Conserve America's Dwindling Supply 
for Its Most Valuable Use! 

The world faces a leather famine. 

Tremendous war demand, diminished imports, and decreas- 
ing supply of cattle have combined to make leather of all grades 
scarce and precious. 

Shoe manufacturers predict that without quick relief, 1917 
leather shoes of good grades will retail at $15.00 to $20.00 a pair; 
already prices are up 50% to 100%. Sole leather has already 
sold for more than one dollar a pound. 

The Government is supplying our Navy with shoes having 
soles made of a leather substitute, and is experimenting with 
the tanning of sharks' hides to help relieve the leather situation. 



Other ways in which 

FABRIKOID 

it relieving the leather 
market: 

For upholstering fur- 
niture, buggies and 
boats. 

For covering books 
(used by Government 
Printing Office and hun- 
dreds of America's 
largest binderies). 

For making and lining 
suitcases, satchels, 
handbags, etc. 

For glove gauntlets, 
sanitary hat sweats, 
boxes, toys, and nov- 
elties. 

For sock linings, fac- 
ings and tongues of 
shoes. 

For bathing shoes and 
slippers. 



If you manufacture 
any article using leath- 
er, ask us If we have 
a grade of Fabrikoid 
suitable for your work. 




How Motorists Can Help a Lot 

The largest leather consuming industry is the shoe business. 
The second largest is the automobile business. The leather re- 
quired to upholster the average touring car is enough to make 
the uppers of three dozen pairs of shoes. The grain leather used 
on expensive cars makes the best shoe leather. Its increasing 
scarcity has necessitated large use of split leather in shoe 
making. The latter is the grade used most in the automobile 
industry. 

The motor-car buyers of America must decide which they 
will do without — leather in shoes or leather in automobiles. 

DU PONT FABRIKOID, MOTOR QUALITY, offers 
the best solution of the problem. 

This remarkably successful substitute for leather is already 
used for automobile upholstery more than all other materials 
combined. While not yet equal to grain leather it surpasses 
split leather for upholstery purposes. 

Those automobile makers still using split leather admit, to 
us, that it is inferior to Motor Quality Fabrikoid, but hesitate 
to adopt it for fear some buyers may still think split leather 
(commonly advertised "genuine leather") is better. They will 
gladly adopt Motor Quality Fabrikoid, and thereby greatly con- 
serve the dwindling supply of shoe leather, if you will help. 

When buying an automobile tell the dealer you prefer Du Pont Fabrikoid, 
Motor Quality upholstery. Many dealers in popular makes can and «*/'// tell you 
their cars are so upholstered. Dealers in other cars can get Fabrikoid upholstery 
if buyers ask for it. 

WRITE US FOR NAMES OF MAKERS NOW USING IT 

Du Pont Fabrikoid Company H^TSW* 1 - 

Works at Newburgh, N. Y., and Toronto, Ont. 
World'* Largest Makers of Leather Substitute* 
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Time© 

Mora oil 
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What Mileage Do You Get? 

Of course, the mileage you obtain from a gallon 
of gasoline or quart of oil depends very largely 
upon the horse-power and weight of the car 
you drive. But not only does the car play an 
important part in the matter, so also do the 
gasoline and the lubricant — and they must bear 
their share of the responsibility for results. 
This applies especially to the lubricant. You 
may use good gasoline in a good car and not ob- 
tain satisfactory mileage because you are not 
using the highest quality of motor oil obtainable. 
In this connection you can do no better than pin 
your faith to Texaco Motor Oil. It is a most 
economical oil to use. It is a trouble saving oil. 
Texaco Motor Oil is a southern oil with an 
asphaltic base. It is admitted by the most em- 
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inent authorities that the hydrocarbons compos- 
ing the asphaltic base oils cannot form hard 
carbon. You who have had hard carbon cut 
and score piston rings, cylinder walls, and valves, 
know what this means. 

Texaco Motor Oil stands up well in use because 
it gives a good seal to the piston and rings and 
prevents leakage of gasoline into the crank case. 
Because of these facts Texaco Motor Oil en- 
ables a motor to run at its highest point of 
efficiency, enables the gasoline to deliver its 
maximum power, and as a result gives high 
mileage. 

You can judge a motor oil very fairly by its color. 
Compare Texaco with others. Note its clear, clean 
color— the blue shade that appears when it is held to 
the light. 

When you buy motor oil buy Texaco. The best way, 
the safest way, is in 1 or 5 gallon cans. 




THE TEXAS COMPANY 

17 Battery Place New York 
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"The Car of the Hour" 



5-Passenger Touring 

$985 




in Six 



4-Passenger Roadster 

$985 



Distinction and Comfort 



The Elgin Six is the only car in its price class having the fashionable center cowl of 
the high-priced European models. Its beautiful yacht line design was established by a 
famous artist and gives the Elgin Six a style and distinction that set it apart from the 
monotonous design of the average car. 

Elgin engineers have perfected an improved rear spring suspension, found only in the 
Elgin Six, which sets a new standard of motoring ease and. comfort at high speeds, reducing 
shock and vibration to a point not surpassed in any car at any price. 

The special construction of the Elgin velvet-acting clutch enables the Elgin Six to be 
started at high gear, under ordinary conditions, eliminating to a large degree the necessity 
of gear shifting, thus removing the last barrier to the safe ana easy handling of a 
motor car by women. 

Endurance and Economy 



The Elgin Six, now in its second triumphant 
year, has stood "The Acid Test" by winning 
perfect scores and highest honors in some of 
the most gruelling endurance and economy runs 
of the past year. 

Three Elgin Sixes, on a hard two-days' run 
under the auspices of the Chicago Motor Club, 
made perfect scores and averaged 25.6 miles 
to the gallon of gasoline. 

The Elgin Six has just established a new 
record of 1,626 car-racking, stamina-testing 
miles, in 67 }6 hours, between Chicago and 
Miami, Fla. 

Thirteen hours of this time was driven in a 
heavy rainstorm that made the roads slippery 
and dangerous, and in some places so deep and 



heavy with mud that the average car could 
not negotiate them at alL 

The route included the steep, rocky moun- 
tain grades of Kentucky and Tennessee, the 
heavy sands of Georgia, and the slimy, 
treacherous swamp roads of Florida. 

An Elgin Six touring car won a race against 
a fast express train through the wilds of Minne- 
sota and Dakota, over roads that in some places 
were little better than a mere rocky trail, cov- 
ering 552 miles without mechanical adjustment 
and without a single stop of the motor. 

Many other remarkable Elgin performances 
have firmly established the Elgin as a mechan- 
ical masterpiece, and the champion for long 
sustained speed, endurance and economy. 



IMPORTANT TO DEALERS— The completion of our big, modern, daylight Plant No. 2 
has so increased our production that weare now entering newterritory. Yours may be open. Better 
wire us fonapplication blank and full particulars of 191 7 best money-making proposition for dealers. 

Elgin Motor Car Corporation, Chicago, U. S. A. 
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BALL BEAR.INGS 




ALLIES OF 
YOUR ENGINE 



You drive your car against 
road resistance, and judge its 
" pep " by its fight against 
that. 

But never forget that before 
your car can overcome the 
resistance of the road, it must 
overcome the resistance in 
its own bearings. 

Only the power that sur- 
vives this struggle — this in- 
ternal fight with friction — 
can speed you on. 

What a gain, then, is 
scored over road-resistance 
by even a small reduction in 
bearing resistance! 

FAFNIR BALL BEAR- 
INGS will effect this gain 
for you, and it's positive that 
the results will be 

Lower gasoline costs due 
to power waste saved. 

Lower up-keep costs due 
to wear and repairs saved. 

Specify FAFNIR BALL 
BEARINGS as allies to your 
engine and exponents of 
economy. 



The Fafnir Bearing Company 



Conrad Patent Licen8ee 

Detroit Office : Main Office and Factory : 
752 David Whitney Bldg. New Britain Conn. 



Chicago Office : 
39 So. Clinton St. 
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DAY by day — year after year — unceasingly it goes on. 
No cheering crowds, no public acclaim, no press pub- 
licity, but modestly and unheralded this race continues. 
Yet, it means more to the automobile world than any other 
race ever staged, for its purpose is to improve motoring for 
every motorist — everywhere. 

It means higher mileage, greater comfort, keener motoring 
pleasure, and lower upkeep cost per mile for every Republic 
equipped car. This never-ending race, 

BRAINS vs. ROAD TESTS 

is responsible for Republic supremacy, and among other improve- 
ments for discovery of the Prodium Process of Compounding Rub- 
ber which has scored such a triumph in the tire world. 

Never before lias such remarkable rubber been used in tire manufacture 
anil yet we are not satisfied. If it can be improved we will find the way, for the 
race still goes on. 

Republic test cars are running every day, over every kind of road, in all 
kinds of weather. Every item, condition, and performance of every tire and 
tube is carefully tabulated and the reports govern every operation in the manu- 
facture of 

REPUBLIC TIRES 

Manufactured by 

THE REPUBLIC RUBBER COMPANY 

YOUNGSTOWN, OHIO 
Branches and /genie in All Principal Cities 

TO TIRE DEALERS 

This never-ending determination to excel means bigger oppor- 
tunities for the dealer as well as satisfaction for the user. 

Republic Tires and Black-Line Red Inner Tubes will establish 
you firmly and surely in the good opinion of your customers, and 
every tire sells three more. 
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WOODWORTH 

Spring Cover and Lubricator 



SAVE YOUR SPRINGS AT LITTLE COST by using a Woodworth 
Spring Cover. 

IN A FEW MINUTES, WITH LITTLE TROUBLE, you can lace it 
over your springs and save them from rust, dust, and breakage. 
The result is an easy-riding, constantly lubricated spring. The 
improvement in the riding of your car is remarkable. All squeaks 
are eliminated and the car rides as though equipped with a set of 
shock absorbers. 

RUSTY, NEGLECTED SPRINGS ARE LIABLE TO BREAK, but 
even before then they are of little service as vibration-preventers. 

A WOODWORTH SPRING COVER protects the spring, cuts rust 
already accumulated, and prevents the accumulation of more. 
It keeps the spring free from dust and mud, well oiled, and 
noiseless. 

LOW IN PRICE. SIMPLY MADE OF STRONG LEATHER lined 

with felt wicking, it is a spring-saver and a trouble-saver, pre- 
serving the comfortable riding qualities of your car and saving 
you the expense of spring renewals. 

Once saturated with oil, it will not require renewing for an entire 
year. 

Made to fit all makes of cars. Dealers are 
handling these spring covers with profit and 
satisfaction. Customers appreciate being ad- 
vised of this easy method of spring protection. 
Write for generous terms. 



PRICES 

Genuine Imitation 
Sizes Leather Leather 

12 in. or less $0.65 $0.30 

12-14 in 90 .40 

14-16 in 1.10 .50 

16-18 in 1.30 .60 

18-20 in 1.50 .70 

20-22 in 1.70 .80 

22-24 in 1.90 .90 

Over 24 in 2.00' 1.00 



19 



WOODWORTH MANUFACTURING 
CORPORATION 

NIAGARA FALLS, NEW YORK 

CANADIAN FACTORY, NIAGARA FALLS, ONTARIO 
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THE FOUNDATION OF STEEL 

which cuts the weight while doubling the strength 

This steel skeleton (fully protected by the Babcock Patents) is found exclusively 
in Babcock Commercial Bodies. It is the answer to the universal quest for lightness 
without sacrifice of strength. It is the explanation of the superior rigidity and durability 
of these bodies in spite of the fact that they are 40 per cent lighter than any others of 
equal size. 




COMMERCIAL BODIES 



The finest and toughest open-hearth angle steel is 
fitted and bolted so securely to sill, cross-sill and up- 
right (all of selected native hard woods) as to pro- 
duce in reality as well as appearance one homogeneous 
material wonderfully strong and light. 

The remarkable saving of weight which results 
from this blending of steel and wood, while retaining 
the desirable qualities of both materials, is only one 
of the many features which make Babcock Bodies 
superior to all others. All irons are bolted or riveted 
and wherever strain occurs steel plates are placed 
between the bolt heads and the wood. There is steel 
reinforcement at all points exposed to wear or strain, 
but that reinforcement is not merely a brace or patch; 
it is essentially one with the rest of the body. 



Babcock Bodies are manufactured in thousand lots 
in a plant comprising over 1 2 acres of floor space 
and affording every facility for economy in produc- 
tion, thus enabling us to offer a body for .every need 
at remarkably reasonable prices. 

Body Buyers — Demand this absolutely unequalled 
combination of Babcock Quality and Economy. 

To Agents for Ford and all other cars, one-ton 
trucks and various Ford Extensions: 

You cannot afford to ignore the popular demand 
for Babcock Quality and Economy. 

Let us show you the advantage in meeting this 
intelligent discrimination. 

We Solicit All Inquiries 



IHoffloIBi\IB(L!(fD(L1IK: (CCDMlPikFOr 
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Exhibiting at Chicago, 
Coliseum Basement, 
Space 18- A 



Exhibiting at Chicago, 
Coliseum Basement, 
Space 18- A 



The Ult imate in Stee ring Wheel 
Appearance, Durability and Usefulness 

* I 'HE molded composition of POVASCO WHEELS gives an almost everlasting 
durability, and enables the owner to keep the wheel at a high, brilliant finish 
that is itself an asset to a car. 



POVASCO UTILITY, however, is best represented 
by the hand-heating and tilting features, which are 
made in separate models or combined in POVASCO 
Do Luxe, a phantom illustration of which we present 
above. 

For the warm hand feature • connection is made 
by an armored cable running from the battery through 
• rubber bushing inserted in the outside casing of the 
steering post under the hood. It passes up the in- 
terior of the outside easing of the steering post, 
through a molded commutator connection which takes 
the place of the graphite bushing at the top of the 
steering post. The current is conducted to the steer- 
ing wheel itself through brush connections which 
touch this commutator. These details can be per- 



ceived in the illustration. A touch of the push button 
turns the heat off or on. 

The simplicity of the Tilting Feature is obvious. 
The knob at the right hand of the steering wheel 
spider is pulled out, the wheel tilted fo rward or baek, 
as the need indicates, and parallel to the steering 
column. The knob is released, springs back and your 
wheel is locked in position. 

Its design is simplicity itself, isn't it? And even 
the layman can see that its principle is as sound as it 
is simple. 

POVASCO WHEELS therefore present to alert, 
intelligent distributors an unexampled opportunity to 
get into a profitable, growing. REPEATING business 
with the investment of little capital. 



Write for Beautiful Catalog Now — and 
ask for our Distributor's Proposition 



POUVAILSMITH CORPORATION 

POUGHKEEPSIE : : : NEW YORK 
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"Builf 
ctndSold 
/or- • 
fi/erfastinq 
Service.' 




WORM 

□ RIVE 



IfDM 

WORM DRIVE 




MOTOR 
TRUCKS 



The Greatest Truck Proposition in America! 

%-Ton$975. 1-Ton $1250. lVTon$1500. 2^-Ton$2000 



Investigate the proposition in detail; go over their 
remarkable specifications carefully — and the conviction 
will be forced home on you that nowhere in the 
United States is there a line of trucks of such dominat- 
ing superiority for the money, or trucks that offer 
greater selling possibilities. 

You'll find, first of all, the huskiest frames you ever 
saw in trucks of D-E sizes — sturdy pressed steel, 
fabricated in unusually large sizes. But wait till you 
see the MASSIVE WORM-DRIVE rear axles! And 
the MOTORS! They are CONTINENTALS— ex- 
cept in the ^-Ton — typical TRUCK motors. And so 
on, from radiator to hub caps, are specifications that 

COMING! 

On April 1st we shall begin 
deliveries of our new 2^-Ton 
Trucks. The price — 12000 — 
makes it absolutely the great- 
est value on the market. 
WOIiM-mtlVE — same as the 
rest ot the D-E line. It's * 
marvel I 



sound incredible at these prices ! No wonder dealers 
are so enthusiastic, for they are the easiest and fastest- 
selling Trucks ever produced. Write or wire us for 
complete specifications and dealer proposition. 

GENERAL SALES OFFICES 
1457 Broadway, New York 
P. K. Hexter, Sale* Manager 



DAY-ELDER MOTORS CORP. 

Manufacturer* of 

D-E WORM-DRIVE MOTOR TRUCKS 
Newark, New Jersey, U. S. A. 
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A Combination of Construction 
Features Unequalled at Double 
tke Price 

With the Monroe Car you get a 4-cylinder motor, valve-in-head 
type, small, powerful, higMy refined. — equally efficient and smooth- 
running at 3 miles an hour and at 60. 

You get a pressure oiling system which adjusts the lubrication of 
the cylinders io the amount of power being generated, preventing 
over and under lubrication. 



onxoe 



An M 6f S differential securing equal traction, except when turning 
and preventing skidding, spinning and sticking. 

Cross compound cantilever springs and deep frame construction, 
giving exceptionally easy riding qualities. 

The Brush patented chassis structure — in which the frame is con- 
formed to the shape of the body in a way to secure extra rigidity 
and stability and at the same time permitting lighter frame and 
body construction. 

The Monroe Car is an extremely light weight car for the power it 
generates and its carrying capacity. Every high grade standard 
unit necessary for efficiency has been installed in the Monroe. 

Where else can you get such a combination of up-to-date features 
and good construction for $985? 

THE MONROE MOTOR COMPANY 

PONTIAC MICHIGAN 
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BOYCE 





OTOMETER 





THE NEW UNITED STATES 
SEAPLANES are equipped with Boyce 
Moto-Meters. 

AEROPLANES IN THE GREAT 
EUROPEAN WAR are equipped with 
Boyce Moto-Meters. 

EVERY AEROPLANE FLYING AT 
MINEOLA is equipped with a Boyce 
Moto-Meter. 

EVERY RACING MOTOR CAR 
DRIVER insists on having a Boyce Moto- 
Meter on his car. 

The fact that 53 of our leading motor car 
manufacturers have also made the Boyce 
Moto-Meter standard equipment on their 
cars is ample proof that they also consider 
this asset too valuable to be neglected. 

Make sure this summer that YOUR car 
has a Boyce Moto-Meter. 

THE MOTO-METER COMPANY, Inc. 
15 Wilbur Avenue 
Long Island City, N. Y. 
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Rod 

Assemblies 



Many of the largest and most efficient manufacturing organizations in 
the automobile industry recognize our ability to make these assemblies 
to better advantage than they could do it themselves. 

Their combined requirements give the steady volume of business that 
makes for quality, service and low costs. 

Make us your rod assembly department. 

Michigan Electric Welding Plant 



Hart Avenue 



Detroit, Mich. 



Welding Outfits 

This case 
contains 
every- 
thing 
needed 
for 

acetylene 
welding, 
except 
the tanks 
of gas. 

Fof 
general 
welding 
or repairs, 
in the 

automobile plant or garage, this equipment 
is ideally suited. Write for folder. 

Metals Welding Plant 

Perkins Ave. Cleveland, O. 




Spring Shackle Bolts 

What steel? 

What heat treatment? 

What type of lubrication? 

Our engineers can give you 
the benefit of a wide ex- 
perience on all these ques- 
tions of design, and our 
manufacturing department 
can produce the bolt no 
matter what type you adopt. 

Consult us as your spring bolt de- 
partment. 

The Steel Products Co. 

Clarkwood Rd. Cleveland, O. 




Address all communications to individual plants as above. 
Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



February 1, 1917 



THE AUTOMOBILE 



79 




•-S 




/^\UR displays at the National Auto- 
mobile Shows best reflect the 
conscientious manufacture of our 
Giant line of Electrical Devices. 

Our wide range of equipment is an 
assurance of the most comprehensive 
ignition service available at our branch 
houses throughout the country. 



DIXIE 20 m 



CENTURY 

MAGNETO 




. 



e Plug with the 

GreenJacket 



LijlMrtf and Starting 
Systems 




m 



Splitdorf Electrical Co 




Newark, New Jersey. 
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Hi 




Equipment 




The following maksi of cars 


ere using the 


Eclipss-Bsndix 


Drive as ragul 


ir equipment! 


Abbott- 


EriL-'T 


Detroit 


ErTe 


Allen 


Federal 


All Steel 


Fostoila 


Alter 


Garfoid 


American 


Geneva 


Ames 


Gerllnger 


Anderson 


Glide 


Apperaon 


Ghent 


Auburn 


G.M. Truck 


Austin 


Gruinm- 


Bell 


Bernsteln 


Blddle 


Grant 


Bimel 


Gray-Dort 


Bour-DavU 


Great 


BrlBooe 


Engle 


Ben Hur 


G. V. Truck 


Canadian 


Hal 


Overland 


llalladay 


Canadian* 


Harmun 


Regal 


Hassler 


Case 


Haynes 


Cb*lmer<* 


Heney 


Chandler 


llupnioblle 


Chevrolet 


Imperial 


Coey 


Inter- 


Cole 


national 


Collier 


Interstate 


Truck 


Jackson 


Colombia 


Jeffcry 


Common- 


Quad 


wealth 


Jonea 


Crawford 


Jordan 


Crow- 


Kelly- 


Elbhart 


Springfield 


CuDimings 


Kerno 


Daniels 


Truck 


Davis 


King 


Demon 


Kissel 


Detrolter 


Kline 


Dtle 


Lenox 


Dixie 


Lesclna 


Dorrls 


Lexington 


Dort 


Liberty 


l>rexel 


Llppett- 


Drnmmond 


Stewart 


Duplex- 


Lit!!. Giant 


Power 


LozlerBros. 


Blear 


Madison 


Elgin Six 


Marlon- 


Emerson 


Handley 


Empire 


McFarlan 




Because 
Because 



Because 



Because 

Because 
Because 
Because 



Because 
Because 

Because 

Because 

Because 

Because 
Because 
Because 



is absolutely automatic. At 
Drive gear automatically screws 
and meshes with the flywheel 

absolutely 



the starting efficiency 
other system, 
the meshing of the get 
the time of starting. th< 
along the Drive shaft 
gear, and then cranks 

the demeshing after starting is absolutely automa 
After the engine is started the flywheel gear turns faster 
than the Drive gear and screws the latter back on the 
Drive shaft until it is out of mesh. 

cast iron teeth without any chamfer not only make a 
great saving in cost, but are actually superior, being the 
simplest, most efficient and durable construction possible 
The teeth are cut in the flywheel which is a natural gear 
blank. Stripping of these teeth by accidental starting 
when the engine is running is impossible, because of the 
automatic demeshing action. 

back-fires are automatically protected by the shock 
absorbing spring Drive. 

there is no over-running clutch to stick or slip, 
there is no resistance or two-point switch to burn out. 
there are no shifting levers ana pedals, with their compli- 
cations 

it is simpler and has fewer parts than any other starting 
system. 

it eliminates chains, which stretch, break and get noisy, 
it minimizes gear noise in cranking by driving through a 
spring. 

it is absolutely silent when the engine is running, being 
absolutely disconnected. 

it permits of using a simple, small generator for constant 
running. 

it permits of cranking the engine with '■" most efficient 
of all starters — a separate electric starting motor — and 
also more evenly. 

it makes the two-unit type of starting and lighting 
system superior to any other and the most popular of all. 
it require! the minimum of care and attention during the 
life of car. 

it is regularly supplied and used as standard equipment 
with the following starting and lighting svstcms. on 
over 125 different makes of motor cars: and also on a 
large number of marine and aeroplane motors, 
A-B-C Gray ot Davis 

Allis-Chalmers John O. Heinze 
Auto-Lite Kemco 
Delco Lcece- Neville 

Detroit North East 

Disco North Western 

Dyneto Remy 



Robbins fit Myers 

Roth Bros. 

Splitdorf 

Wagner 

Ward-Leonard 

Westinghouse 



tolM AlMlM SMNDCNBUM ft CO., 



CHICAGO SHOW HEADQUARTERS, CONCRESS HOTEL 

ECUPSE MACHINE CO., ELM IRA, N. Y. 

NEW YORK, 67th and Broadway ; DETROIT, Dim* Bask Building ; 



The following 


makei of can ' 


art using the Eclipie-Bendix i 


Drive it regular equipment: 


Meteor 


Regal 


M. H. C. 


Remington 


1 Mitchell 


Republic 


Moline- 


Riddle 


Knlgbt 


Roamer 1 


Monarch 


Roai 


Monitor 


Rush 


Monroe 


Saxon 


Moon 


Scrlpps- 


Murray 


Booth 


Napoleon 


Service 


Nob 


s. a. v. 


National 


Singer 


Nelson 


South Bend 


LeMoon 


S A S 


Norwalk 


Stearns 


Nusco 


States 


Oakland 


Standard 


Ogren 


Stegeman 


Oldsmoblle 


Stephens 


Overland 


Sterling 


Owen 


Stewart 


Sohoeneck 


Sun 


Paige 


Thomas 


Purlin 


Touraine 


Palmer 


Trumbull 1 


Pnterson 


Union 


PnthBnder 


rj. s. i 


Peerless 


Velie 1 


Pennsy 


Vulcan 


Pilgrim 


Westcott 


Pllllod 
, Pilot 


White 


Premier 


Wlllys- 


1 Princess 


Knlght 


Pullman 


Wlnton 


It. 0. H. 


Wolverine 



CHICABO, 1112 MioaiBH Anas* 
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CO-OPERATIVE ECONOMY 

When you consider that 

The WYMAN- GORDON GUARANTEE 

with all the care and skill that it represents 

is further strengthened by personal study and 
correct solution of the individual problem pre- 
sented, there can be small doubt that the re- 
sultant forgings are not only the most serviceable 
but also the most economical that could be 
procured. 



WYMAN-GORDON 
COMPANY 

Worcester, Mass. 



Clrteland 



Detroit 




9) 
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The success of the Hal Motor Car Company in bringing its 12-cylinder valve- 
in-head car to a high state of perfection in a remarkably short space of time 
is due in a large measure to having successful business men as owners and 
directors of the company. On the board of directors are: Amos N. Barron, 
of the National Carbon Company; F. F. Prentiss, Vice-President, The 
Cleveland Twist Drill Co.; F. H. Ginn, of the law firm of Tolles, Hogsett, Ginn & Morley; 
C. C. Homan, Vice-President, The Hal Motor Car Company; Geo. E. Randels, Vice- 
President, The Foote-Burt Company; E. G. Tillotson, of Tillotson & Wolcott Co. 
(Investment Bonds); A. W. Foote, President, The Foote-Burt Company; R. B. Sherridan, 
President, American International Corporation; Frank B. Willis, Vice-President, The 
Hal Motor Car Company. The motor is a 12-cylinder Valve-in-head with S. A. E. rating 
39.6 H. P. It develops at 2000 R. P. M. 70 H. P. (brake test) and 100 H. P. at 3000 R. P. M. 
(brake test). Gasoline consumption, 10 to 12 miles per gallon. Its wheel-base is 
135 inches and weight 3975 lbs. with a Turning Radius of 21% feet. Leon [Rubay 
Bodies, with Warner-Lenz lamps. 

Hal Motor Car Company • Cleveland, Ohio 
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Have Tftm Selected 
Tfoxii-Powerllnit /or 





If you are not familiar with the good points of the SPILLMAN Motors, it would cer- 
tainly pay you to investigate them thoroughly before making your selection of an 
engine for 1917. 

In addition to their simplicity and sturdiness of build throughout, the SPILLMAN 
Motors (4, 6, and 8-cylinder) possess several attributes of unusual interest and 
value. 

They are lubrciated by a system extraordinarily efficient, a system which many com- 
petent engineers have declared to be the most satisfactory yet devised. 

SPIIiIiMAN 3 



The easy accessibility of parti to which access 
is required has been favorably commented upon 
by all who have examined the SPILLMAN. This 
is particularly true of the "8," as with most 
8-cylindered motors accessibility has been a 
problem only partially solved. 

The cooling system of the SPILLMAN is re- 
markable for its simple efficiency and freedom 
from troublesome possibilities. 



The fast-growing demand for these motors has 
necessitated our building a large new factory. 
Already advance orders for 1917 have exceeded 
all previous years, but with this new factory 
fully equipped we are prepared to take care of 
all demands, and can promise you prompt and 
certain shipments. 



HERSCHELL-SPILLMAN COMPANY 



NORTH TONAWANDA 



NEW YORK 
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You Have a Job for "Jack" 

He will help you save space and time and he'll pick up many an extra 
dollar for you, towing in wrecks and disabled cars. "Jack's" full name is- 

Ellis -Smith Combination Jack 



He's a lifter, a mover, a puller, a turn-table and 
a general all- 'round worker. 

" Jack " enables you to turn a car in its own length. 
To fit a car into any corner or behind any post. To pack 
them in so close (without worry of bent fenders or broken 
lamps) that you can increase your 
salable space from 25 to 50 per cent. 

When you tow in a disabled 
car or wreck with "jack," you don't 
need a tow line. Or, if the car is 



minus a wheel or wheels, you simply place "jack" beneath 
the axle and tow ahead. Fifteen to twenty miles an hour 
is easy— for "jack" is supplied with 10-inch roller bearing 
wheels and grease cups. 

Let Us Send You Full Particulars 

No garage man should be without an Ellis-Smith Combi- 
nation Jack. Send today for literature describing "Jack" and 
other members of "Jack's" family that will also save you 
time and money. WRITE US NOW. 



THE ELLIS-SMITH MFG. CO., Inc. 

219 Niagara Street. BUFFALO. N. Y. 



This Is thaPlug 





Have You 
This Plug 
On Your Car? 



These Are 
the Manufac- 
turers Who 
Equip With 



Accept No Plug Unless AC 
.3 Burnt Into the Porcelain 



Sold 
Everywhere 



Cadillac 

Pierce-Arrow 

Packard 

Maniion 

Hudson 

Chalmers 

Hupmobile 

Chandler 

liaynes 

Chevrolet 

Don 

Colo 

Reo 

Paige 

Peerless 

Pilot 

Abbott 

Pathfinder 



Bulek 

Oakland 

Oldsmobtle 

Jeffery 

KlsselKar 

Premier 

Knoi 

Jordan 

liberty 

Crane-Slmplet 

Steams- 

Knlght 
Saxon 
Btutl 
National 
Velio 
Jackson 

AppeMOn 



Wnlcolt 

MrKarlan 

Paterson 

Detrolter 

Davis 

Lexington- 
Howard 

Daniels 

Murray 

Hour-Davis 

Scripps-ltooth 

Monroe 

Singer 

Stephens 

Dodge 
Brothers 

McLaughlin 
(Canada) 



Federal 

a m. c. 

Nrtco Truck 
Sandow Truck 
Signal Truck 



Truck 
Moreland 

Truck 
Chase Truck 
Wilcoi Trui 
Sterling Truck 
Republic Truck 
Diamond T 



No Greater Recor 
Can Be Given a Spark Plug 



Champion Ignition Co. 



Flint, Mich. 
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When you KNOW every explosion will give you ALL its 
power — that's when motoring is solid satisfaction. The 




makes complete combustion certain. It drives its intense, 
penetrating spark through the densest compression. Mixture 
rich or lean, motor racing or barely turning over, you'll be sure 
of full power if your car is Eisemann equipped ! 

THE EISEMANN MAGNETO COMPANY 

Sales and General Offices, 32-33d St., Brooklyn, N. Y. 

Detroit, Mich., 802 Woodward Ave. 





The Home of — 

New York, N. Y. 




_ 



Leather Cloth of Quality 



Detroit, Mich. 
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A Serious Matter 
to Buy 

Rubberized Fabrics 

Every buyer has to meet the 
same problem every year. He 
is between two fires. He must 
keep up the appearance of his 
top and curtains, and at the 
same time keep his cost down 
to the very lowest standard. 

It is then that 

BULL DOG QUALITY 

in Rubberized Fabrics 
solves the problem 

BULL DOG QUALITY is 
absolutely waterproof, and 
every yard manufactured is in- 
spected most carefully, and 
carries a guarantee that is 
backed by ample responsibility. 
Is it any wonder that BULL 
DOG QUALITY in rubber- 
ized fabrics is used today on so 
many of the better cars manu- 
factured ? 

Send for samples and prices, or 
write us your particular re- 
quirement. 

L. J. MUTTY COMPANY 

BOSTON, MASS. 



Automobile Gears — 



are built 

to withstand excessive shock and 
abuse. The material used must 
be reliable. 

"United" Alloy Steels are 
used by most of the leading gear 
and transmission manufacturers 
of this country. 



United Alloy Steel Corporation 

Canton 




Save Time on Bearing 
Adjustments 

If there are Laminated Shims in the crankshaft and 
connecting rod bearings of the car you are over- 
hauling, you will find it takes less than half the time 

you otherwise take to adjust bearings. 




MATERIAL^ SHIMS 



Lamlnum Is a one-piece shimming material made up of 
leaves of hard brass held In a compact mass by a met 
binder. When too adjust bearings all 70U have to do la to 
raise a corner of the top leaf with a knife and peel It off. 
The else of the shim is reduced a definite amount (.002" or 
.008") for each leaf removed. 

In Lamlnum you get the good points of both solid and loss* 
leaf bearings with the defects of neither. 
We have stock shims for Ford engines. 
Write your Jobber for prices. 

LAMINATED SHIM COMPANY 

Vew York. 633-641 Canal St. 

San Francisco, T. S. Peteraon, 60 Pine St. 

Detroit, 2113 Dime Bank Bldar. 

St. Louts, Wela-Bosley, 1411 Chestnut St. 
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PAXSON - WARREN g^IEgS 

36" Diameter x 48" 

Sand Blast 
Tumbling Barrels 

With two single hose sand 
blast machines, suction 
elevating set and sand 
separator; hoppers are 
shown below floor, but can 
be placed entirely above 
floor if desired. 



Recently 
furnished to 
Dodge 
Brothers, 
Similar to cut, 
with hoppers 
above floor 



Complete Sand Blast 
Plants with Bucket or Suc- 
tion Elevators and Dust 
Arr esters can be furnished. 
Correspondence giving re- 
quirements solicited. 




J. W. PAXSON CO. 

Foundry Outfitters 
PHILA. PENNA, 




COUNTERBALANCED 

PARK 

CRANK 
SHAFTS 



Patent 
Applied For 




The 

PARK 

DROP 
FORGE 
CO. 

CLEVELAND, OHIO 



OAKITE in the 
Automobile Plant 

"VTOST motor car and 
accessories plants now 
use Oakite for cleaning 
purposes. It completely 
eliminates injury to skin 
or clothing of workmen — 
hence better, faster work. 

Oakite contains no acid, lye, sal 
soda, caustic, fat or oil. 

It emulsifies oils and greases, 
and leaves no greasy film on the 
work after cleaning. 

Ten Important Uses 

1. For preparing pressed steel parts, hoods, 
fenders, mud guards, etc., for enameling. 

2. For washing motor parts, removing ma- 
chining oil, cutting compound, or rust 
preventing oil. 

3. For cleaning cylinders covered with heavy 
oil, grinding dust, etc. 

4. In the heat treat department for removing 
tempering oil and hardening oil. 

5. For cleaning axle springs. 

6. For preparing Oakite Anti-Rust. 

7. For cleaning aluminum cases. 

8. For washing waste. 

9. For general cleaning. 

10. For preparing Oakite Cutting Compound. 

OAKLEY CHEMICAL CO. 

30 THAMES ST., NEW YORK CITY 



mm 



Sand for] 
Detailed | 
Information"! 



THIRTY DAY TRIAL OFFER 

Write for details of our offer to 
send a barrel of OAKITE on 80 
days' trial subject to the terms of 
our Positive Guarantee. 
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Accurate Repairs 

on all kinds of automobile work — 
in oarages, service stations and re- 
pair shops — can only be obtained 
by skilled workmen and precision 
measuring instruments of the high- 
est quality. Both the repair man 
and the manufacturer will find that 

^^^^W A TKACC HARM A M 

ate u ». «*t «n. 

Tools 



will improve machinists' work, both 
in shortening measuring operations 
and producing more accurate work. 
Years of satisfactory service have 
been given by Starrett Tools in 
many of the best repair shops 
*i and machine shops in the 
country. 

Our free catalog No. 21FH 
describes 2100 styles and sizes 
of tine tools, some of which are : 
rules, squares, levels, 
micrometers, depth 
gages, vernier cali- 
pers, etc. Write for your copv. 

The L. S. Starrett Co. 

The World's Greatest 
Toolmakers 



Athol, Mass. 



42-613 



Mr. Car Owner: 

Keep your car looking new, by using 

^ 8*jfjfrjj* Shine UpSpecialties 




Mohair Top Dressing. 
Leather Top Dressing. 
Top Lining Dye. 
Seat & Slip Cover Cleaner. 
Cushion Dressing. 
Metal and Body Finish. 



Brass Polish. 
Nickel Polish. 
Body Polish. 
Motor Car Soap. 
Tire Paint 
Hand Cleaner. 



BOSTON BLACKING COMPANY 

E»t. 1890 iSpmsialty Dmpt.) Inc. 1900 

East Cambridge, MaSS. (Horn* Office and Factory) 

Branch Factories: 
Chelsea, Mass.; Montreal, Canada; England, Germany, France 
Austria, Sweden, Italy, Australia. 
Branch offices and warerooms in all large cities. 




Do you have to slip your 
clutch to slow down and 
coax the engine to "get 
away" ? Or will your ig- 
nition let the motor 
barely turn over one 
moment and race the next? 

You can do this with the 



HIGH TENSION 

SIMMS 

MAGNETOS 

It's in the special patented construction of 
the armature and pole 
shoes. 

W rite for literature 

THE SIMMS MAGNETO CO. 

273 No. Arlington Ave. 
East Orange, N. J. 
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30 500 1000 ISOO ?000 

REVOLUTIONS PER MINUTE 



LeRoi Motor 

3^x4^ MODEL C 

fOR THE LIGHT ROADSTER 
TOURING CAR 
OR 
TRUCK. 




Used by leading manufacturers of best-known 
American-made light trucks. 

The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Tool Co., is now carried on by 




Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

Write for Complete 
Information 




DYKE'S MOTOR MANUALS 

A Simplified, Detailed, Illustrated Trea- 
tise on MOTORCYCLES, MARINE and 
STATIONARY ENGINES 

Automobile Repairmen and Owners 
are quite frequently called upon to 
diagnose or repair troubles on mo- 
torcycles, marine or stationary en- 
gines — are you posted? The DYKE 
Motor Manual will teach you — it is 
also valuable as a reference. 
DYKE'S Motor Manual is simplified 
In Mr. Dyke's usual manner and 
minutely detailed in illustrations — 
in fact the illustrations almost tell 
the meaning without use of the 
text. 

If you want to know about all types 
of gasoline, kerosene and oil en- 
gines and be fully posted — you need 
this book. 

BRIEF TABLE OF CONTENTS 
of Motor Manual. 

(1) — MOTORCYCLES— Types, driv- 
ing, engines, firing order, valve tim- 
ing, electric lighting and starting, 
magnetos, troubles, remedies — in 
fact everything you want to know 
— fully illustrated (fully treated). 

(2) — LIGHT CARS — Types, specifications, etc. 

(3) — MARINE ENGINES AND MOTOR BOATS— Every sub- 
ject you can thmk of, from construction of the hull to ex- 
planation of all types of engines; gasoline, kerosene, oil — 
repairing— rules of navigation — meaning of marine terms, etc. 
(fully treated). 

(4) — STATIONARY ENGINES— Gasoline, kerosene, oil; con- 
struction, operation, care; Diesel, gas producers, railroad 
motor cars. 

(5) — AERO ENGINES. AIR CRAFTS, STEAM ENGINES (for 
automobiles); these subjects are only briefly treated, but the 
principle is clearly explained. (A submarine is also ex- 
plained.) 

(6) — DIGEST OF TROUBLES, REPAIRING— Covering trou- 
bles, remedies and repairs of motorcycle, marine and station- 
ary engines. 

Address Book Dept. 

THE CLASS JOURNAL CO, 239 West 39th Street, New York Gl 




224 Paces (6x9) 
Over 500 Illustrations 

Price $2.00 
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Automobile Engineering 

Just Off the Press 

A GREAT automobile library is just off the press. 
It is called Automobile Engineering, and in it you 

will find all about modern automobiles. Every prinicpal 
— every part — every accessory of every car is explained 
in simple, easily-understood English. 
Hundreds of pages explain all the up-to-date systems of 
ignition, starting and lighting. Welding, vulcanizing, and 
commercial garage equipment and operation are thoroughly 
covered. Carefully cross-indexed, so that the information 
you want can be referred to instantly. Handsomely bound 
in flexible morocco leather, gold stamped. 2,200 pages 
(514 x 8in.) and 2,000 illustrations, tables and explanatory 
diagrams. 

And now a great introductory offer is made! The regular 
price of this brand-new edition will be $25.00. but you can get 
the complete library for only *16.S0 by acting today — now! 

Shipped Free on 
7 Days' Trial 

To those who send the coupon immediately we will send 
the complete five volumes without a penny deposit — ex- 
press prepaid. Then use the books for seven full days. 
After the trial— if you think you can get along without 
them— send them back to us at our expense. But if you 
decide to buy — send only $2.00 and 
then $2.00 a month — (50c a week) — 
until the special introductory price 
of $16.80 has been paid. 



Free Consulting 
Service ! 

With each set we give you, abso- 
lutely free, a year's Consulting Mem- 
bership in the American Technical 
Society. The regular price is $12.00. 
but you get it free with this set. 

Send the Coupon I / 



Partial List of Subject*! 
Explosion Motors. 
Welding. Motor Con* 
structlon and Repair. 
Carbureters and Set- 
tings, Valres, Cool- 
ing, Lubrication. Fly- 
wheels, Clutch. Trans- 
mission, Final Drlfe, 
Steering. Frames, 
Tires, Vulcanizing, Ig- 
nition. Starting and 
Lighting Systems. Wir- 
ing Diagrams. Shop 
Kinks, Commercial 
Parage Design and 
Equipment. Electrics. 
Storage Batteries. Care 
and Repair, Motor- 
cycles. Commercial 
Trucks, Glossary. 



Aaericin Technical Socle 

Dept A, 1892, Chicago, U. S. A, 
Please send me the G vol- 
ume Automobile Engineer- 



ing for 7 days' free exam- 
ination. If I decide to buj I 



Your name and address on the coupon 
brings the five books to you, express 
prepaid, for seven days' free trial. J 
This offer is open to every person J* 

within the boundaries of the United f ... , . .. , „ ■ ,* - 

States and Canada. Act quick- / **» ?, end «?.00 witbln j daya 
u-hH» nfiW lint* S*>nH rounon * and tIie balance nt $2.00 a 
while otter lasts, isend coupon # month until $16.80 has been 
today— MUW ! # I)aid . Tnen yon ^ud me a re- 

J eeipt showing that the $25 set of 
f honk* and the $12.00 consulting 
American / inemt> P ™bip are mine f *nd fully paid 

/ for. If 1 think that I can get along 

Technical Society *t . w . it . uo - ut 000,18 *?$* p a seven days 5 



Dept. A, 1892, 
Chicago, U. S. A. 



trial I will return them at your ex- 
pense. 

A'owc 
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AITCHANDEE 

Shock Absorbers 




FORDS 



Are a Standard Necessity 

THE only vital objection of most purchasers to 
the inexpensive light car has been the discom- 
fort attendant upon country touring. Equip- 
ped with AITCHANDEES, a Ford rides with the 
soaring, gliding ease of the biggest, most expen- 
sive car with the longest wht ilbase. 

The "Cantilever" construction does the trick. A 
different tension is obtained on the upward and 
downward thrusts, entirely eliminating the 
rebound. This is a feature which distinguishes 
the AITCHANDEE from other shock absorbers 
where the tension is the same whether the thrust 
is up or down. 

Fitted with a set of AITCHANDEES, the body 
of the car rides on an ' 'even keel' ' while the wheels 
and underframe follow the contour of the road. 
Side sway, rocking, jiggling and rolling are all 
done away with. Touring, as well as city driving, 
becomes a joy. 

The AITCHANDEE "Irons" 
the Road for Fords 

By eliminating racking anil side sway, strain on 
engine and transmission is reduced. Absence of 
pounding saves wear and tear on tires. Added 
ease in steering increases the element of safety. 
Danger of breaking a vital part is reduced. 

AITCHANDEES are an ornament to the car.They 
can be attached easily. No holes to bore. 

Write for Booklet. It tells what the AITCH- 
ANDEE will do for your Ford. 

The H. & D. Co., Inc., Goodland, Ind. 

DEALERS: The AITCHANDEE b •oundly built. It is 
tremendously popular now. 100,000 Fords AITCHANDEE 
equipped. We are conducting a national campaign of ad- 
vertising, bringing our product to the attention of every Ford 
owner. Attractive terms and rapidly increasing volume. 
Better get in touch with us and get in line for soma of tail 



Price 



For Set 
of Four 



BALL BEARINGS 
STEEL BALLS 
AUTOMOBILE SPECIALTIES 

Foreign Representation 



An officer of this company sails for 
Europe on or about February fifteenth. 

Manufacturers desiring representation are 
requested to communicate with us imme- 
diately. 



C & C SALES CORPORATION 

17S5 Broadway 
NEW YORK 




SUPREME AUTO OIL 

Flows Freely at Zero. Starts with the Engine 

This Is most important daring the winter months. Ton should know 
whether the oil 70a are rising "flows freely at aero." All oils do not 
possess this feature — notably the parafflne base oils, which thicken np 
under cold and often cause great damage to the motor. 

The safe way Is to ask for SUPREME AUTO OIL — It "Flown 
Freely at Zero" and leaves leas carbon, owing to the fact that It 
is a Southern Asphalt-base oil containing no parafflne to gam, stick or 
thicken. 

GULF REFINING COMPANY 

PITTSBURGH, PA. 

The Largest Independent Refining Company In the World 
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JIG DRILLING A TRANSMISSION CASE 



Durability — the Result of Careful Manufacturing 

The extreme care used thruout the manufacturing of Warner Gear Company 
products as well as the close inspection of all operations, shows up in the 
de pendable service which Warner Gear Company products universally give. 

G et Warner service from your next car, assuring yourself that it is equipped with 
a Warner Gear Company transmission, differentia/, steering gear and clutch. 



WARNER GEAR COMPANY 

Detroit Office: 967 Woodward Ave. 



Muncie, Indiana 
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Electric Auto -Lite 

Starting — Lighting — Ignition 

Electric Auto-Lite equipment for auto- 
mobiles is as famous for the service that 
backs it as for the reliability and economy 
of its operation. 

ELECTRIC AUTO-LITE COMPANY 
Home Office and Factory: Toledo, Ohio 

New York Detroit Kansas City San Francisco 



IT IS JUST AS EASY AS A-B-C TO 
KEEP YOUR MOTOR CARBON-FREE 



Qr\% of engine trouble is caused by carbon. 
O" That knocking sound and loss of power is due 
to carbon in your cylinders. Clean them out with 
Johnson's Carbon Remover and your car will 
run like it did the first 500 miles. 

Clean cylinders reduce the consumption of gas from 
12% to 25% — giving you the maximum power and speed from 
the minimum amount of fuel. 

It requires no mechanical experience to use Johnson's 
Carbon Remover. You can easily and quickly do it yourself — 
without laying up your machine. 

If your dealer cannot supply you, send us $1.00 
(bill or stamps) and we will send you enough Johnson's Guar- 
anteed Carbon Remover to thoroughly clean an ordinary four 
cylinder motor three times. 

S. C. JOHNSON & SON, Dept. A, RACINE, WIS. 




Edwards. 
Steelf 
Buildings 




Y Erected easily and quickly. Taken down just as readily 
and moved to any desired new location. Weatherproof, fire- 
proof, timeproof. Wonderfully durable. Whatevertlieneed — garage, booth, 
boat-house, office, storehouse, school, cottage, barn, hospital, or factory, 
there's an Edwards Steel Building for the purpose. Write today for descrip- 
tive literature and prices. 

THE EDWARDS MANUFACTURING COMPANY 



1407-1457 Eggleston Av 



Cincinnati, Ohio 



MICH SPEED 1 




©CM 



BEARINC BRONZE 



— 




For* Bushings 



AMERICAN BRONZE COMPANY 

B C R W V N . PENNSYLVANIA 
sols MANUPACTuncn* or non-oran and urgut ex- 
clusive MANUFACTURERS or BIARIHO BRONZE tN THE WORLD 



The Parish & Bingham Co. 

Cleveland, Ohio 

The Standard Of Qoality & Service 

Automobile Frames 
And Large Steel Stampings 

Our Engineering Force At Your Disposal 



AotorAge 

"The Motoring Authority of America" 

PUBLISHED WEEKLY AT CHICAGO 
Yearly Subscription Price— 52 issue*— $3.00 

The most popular weekly motoring magazine — devoted to the 
Interests of the motor car owner and containing- news of 
general Interest alike to the dealer and the manufacturer. 

If you are Interested In new car and accessory descriptions, 
racing reports, touring data, and questions and answers that 
appeal to the motorist, subscribe to: 



MOTOR 

MALLERS BUILDING 



AGE 

CHICAGO, ILLINOIS 



PERLMAN RIM CORPORATION 




Controlling the Perlman 
Demountable Rim Patents 



i j 1 1 1 1 1 1 1 1 n ■ m m i j 1 1 1 1 n 1 1 Ill' * M 
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Give longer, more efficient 
service because of Chrome 
Nickel Steel Crankshafts and 
Waukesha Hearing Metal — 
two exclusive features found 
in no other moton. Write 
for catalog L 

Waukesha Motor Co. 

220 Factory 8t., 
Waukesha. Wis. 
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Add to Garage Profits by Oxy-Acetylene Welding 

Savings made please your patrons and pay good substantial profits 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 

adds to the efficiency and u fie fulness of 
any good welding equipment. We furnish 
thorough ly b igb -grade welding apparatus 
fur |0O.OO (Canada, 975.00). The average 
user will also need gas cylinders at an 
additional cost, and about $10.00 worth 
of welding supplied. Truck and special 
equipment for cutting operations at ex- 
tra cost. 

Send for details of Preit-O-Llte Service for 
Oxy-Acetylene Welding. 

THE PREST-O-LITE CO., Inc. 

The World's Largett linkers of Dissolved 
Acetylene 

234 Spe«d»ty Canadian Olfica and Factory 

I. Merritton, Ontario 




Regal-4-lkittylvo 

THE BIGGEST CAR IN THE LIGHT 
WEIGHT CLASS 

$745 

32 Hormpower, genuine cantilever spring: Big Body, 
Wide, Deep Seat: POWER and ENDURANCE. 

Catalogue on rmqu—t 

REGAL MOTOR CAR COMPANY 

DETROIT. MICHIGAN 



LIBERTY SIX 
$1095 



You don't have to talk to sell the 
Liberty — the car speaks for itself. 

If your territory it not elated addresw: 

THE LIBERTY MOTOR CAR CO. 

DETROIT 




BRCTVrVJSr^LJPE 

T RAJSTSuMXSSIOJSTS 

|1 SYRA.CTO.8B • | 

BROWN — 'LI PE 
CH^IN^CCX 



Quality Goods 

Make Old Cars 
Look Like New 



The longer you wait the more expensive it will be to 
refinish your car. DO IT NOW with 

Peerless Automobile Specialties 

A different product, made especially for each part of 
an automobile. 




Peerless 

Ing 
Peerless 

Ing 
Peer-lea* 
Peerless 

QIom 
Peerless 
Peerless 

Black 
Peerless 

Gray 
Peerless 



Mohair Top Dress- 
Leather Top Dress- 

Lining Dye 

Lamp Enamel — 

Lamp Enamel — Dull 
Cylinder Enamel — 

Cylinder Enamel — 

Cushion Dressing 



Peerless Jet Black Fender 
Japan 

Peerless Extra Fine Black 

Japan 
Peerless Mlrrorold 
Peerless Ford Top Dreaalng 
Peerleas Auto Body Polish 
Peerless Tire Paint 
Peerleaa Anti-Rust Rim 

Paint 

Peerleaa Acid Proof Battery 

Box — Black 
Peerless Liquid Wax 
Peerleaa Shellac 



Used and endorsed by over a million car and over 8000 auto 
painters. 

Sold all over the U. S. and Canada by Accessory Jobbers and 
Dealers, Oarages and Hardware Stores. 

THE COLUMBUS VARNISH CO. 

Makers COLUMBUS, OHIO 




Use the facilities of thla perfectly equipped plant for 
the production of small sheet metal stampings of any 
design, also 

BRASS CASTINGS 

In the Rough, PolUhed or Nickel Plate 

Including Hub Caps, Radiator Filler Necks with Caps, 
Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

Is prepared for the prompt production of quantity orders of 
rough or highly finished wood-work assemblies of medium site 
for motor car construction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running-boards, etc. 
We work from Blue Prints and Specifications, bnt prefer, 
when possible, to also have samples for the purpose of securing 
positive accuracy In weight, measurements and design. 
Write us at once for further Information regarding the pro- 
duction of your requirements. 



ThePfau 
Mfg. Co. 




Cincinnati 
Ohio 



230 Mentor St. 



Please mention The Automobile, when writing to Advertisers 



Digitized by 



Google 



94 



THE AUTOMOBILE 



February 1, 1917 



Atwater 
Kent 

Ignition 




For Your Car 

Atwater Kent Mfc.Works 
Philadelphia .U.S.A. 




Nothing in the 
brld like it 

-for Power- 



Lycoming - Rmndry 
^Machine Co. 
WilHamsportPa 



iflmeticaii 

AXLES 

Made by the Pioneer Motor Axle 
Builders of America 

Llcwnmmd under Thm Kardo Co. Patent* 

THE AMERICAN BALL BEARING CO. 

CLEVELAND, OHIO 



PITTSFIELD 
Spark Coils 

by continued tests 
and long service un- 
der severe working 
conditions, have dem- 
onstrated their abso- 
lute reliability. Pro- 
duce a hot, flaming 
spark, with minimum 
current consumption, 
and so increase the 
life of your battery. 
Switches never short- 
circuit. Greatest ire- 
jq u e n c y vibrators, 
with positive make 
and break it all 
times. 




PITTSFIELD SPARK COIL CO., PITTSFIELD, 





Mora than a "trade paper"— an Institution of service for 
the merchandise and maintenance department* of the ear 
and accessory Industry. Builds sales— Improves service— ta- 
proots. 



Published weekly, $2.00 per year— Canada and foreign $4.00. 
Subscriptions solicited only from men In the trade. Bend 
subscriptions to 



MOTOR 

239 West 39th Street 



WORLD 

New York City 



The "Big SticK" 

That Brings Down 
Gasoline 

Up goes the price of gasolinel 
Maximum mileage is the bif 
problem of the day ! Solve 
it with the New 
Stromberg 
Carburetor. 




The 
official 
world's 
records 
made by the New 
S-troroberg In gjsoltae i ileage 
prove that you need the Nev. Stmrn- 
berg on your r». Mall coupon for dear*, 
of how the New Stromberg will reduce your gasoline bdb. 
Stromberg Motor Device. Cm., Dopt. 18, M E. »h St..Cr — 



N ^TIVOMBERrC Ooes ifr' 
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BOSCH 

MACNETO 

IC M ITIOi 

is reliable— every championship race of 

1916 was a Bosch Magneto Victory — every one. 



Vou can have that same reliability of ignition 
by simply insisting on Bosch. 

Be Satisfied Specify Bosch 

BOSCH MAGNETO CO. 220 W. 46th St., New York 



Use Headlights That 
Identify Your Car 

Distinctive types of elec- 
tric headlights for all cars. 
Lights that identify your 
car. Built by the largest 
manufacturer of automobile 
lamps. 

The John W. Brown Mfg. Co. 

Columbus, Ohio 

Detroit Office: Suite 411, Union 
Trust Building. 




SEDBIHMS3 

MAKERS OF SPRINGS 
AXLES FOR OVER 
-emYIFTZ YEARS €»3 



'No wearing parts — 
patented construction. 



WARD LEONARD 
ELECTRIC CO. 
MT. VERNON, N. Y., U. S. A. 




Red 

Side Wall 
and 
Black 
Tread 




The Distinctive Trade-Mark of 



Tfre*forie Tires 

Specify them for elegance and comfort as well as 
"Most Miles per Dollar" 

FIRESTONE TIRE AND RUBBER COMPANY 
Akron, Ohio Branches and Dealers Everywhere 



The Singer's Living Voice 
on COLUMBIA RECORDS 

THE exclusive processes controlled 
by the Columbia recording labora- 
tories give you the only true, vivid, 
full, actually living reproduction of 
some of the greatest voices in the 
world. 

You hear Barrientos, Lazaro, Fran- 
stad, Garden, and a score of other great 
singers thttiuelves in their Columbia 
Double-Disc Records. "Hearing is bt- 
lieving" — hear them today. 

Columbia'' Graphophone Co. 

Ysaye Dealers Everywhere 






K' C f K r K r ATI". O 
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MEYERCORD 

Decakomania Transfer Nam* Plate* 

— will not tarnish, blacken, loosen, 
rattle or fall off. Unaffected by time, 
wear, tear, oil, water or grease. 
Simple to apply, decorative and per- 
manent. 

In use by leading automobile and ac- 
cessory manufacturers, in place of 
brass name plates. 

It will pay you to write today for full 
particulars. Let us show you how to 
solve your name plate problem at a 
decided profit to yourself. Send for 
fne information now. There's no cost. 

Wa make a/tncy eigne 
for manufacturer! too 

THE MEYERCORD COMPANY, Inc. 
1117 1112 Chamber of CwBOMrca Meg. 
Chicago 

Branches in all large cities. 



Do You Want 
Perfect Lubrication? 

Then fill the transmisssion case, differential and all compression 
cups, with 



non-hId oil 



It'll mean a smooth-running car in any weather. Unlike grease Non-Fluid 
Oil does not freeze. It guards gears and bearings against friction. It lubricates 
instantlv and always. It lasts longer than grease and oottt let: 
Get "KOO Special" grade for genres "KOOO" grade for bear- 
ings. Packed only In orange-colored cane 
Write for free booklet "Lubrication of the Motor Car" 

Now York * Now Jorooy Lubricant Co., 165 Broadway, Now York 




EDWARD V. HARTFORD, IncU& ff^ nT" 

IP 




For quality, stamina, strength and 
general dependability, just test a 
NATIONAL "Speedway" against 
the tires you are now using. 

National Rubber Co., Pottatown, Pa. 
. _ - 






HYATT 




QUIET 




The Roller 




Bearing 

.~ _ 


* . 
- i- 


Tor 

Automobiles 



JoKn s-Manville 
' FIRE 

Always 'M™* 
Ready 



SAVES 1 5 7, ON 
AUTO INSURANCE 




Higher Efficiency 

Rockwood 
Friction Transmission 



Develops blgber efficiency. As engineers know, there is 
always some loss of iiower between the engine and the object 
driven ; the more complicated the transmission, the greater the 
loss. The efficiency of Rorkwood transmission is greater, be 
cause It wastes less power than the gear type. 

Fibre Filctlon— Filler Repair* Send For Our Free Beak 

We famish friction Oilers for "Friction Trantmi*- 
all friction driven cars. When 
writing, give the name of the 
car, the model, and If possible, 
the approximate Inside and out 
diameter with the face of the 
fibre ring. 



Hon." It contains valu- 
able data and formulae for 
the engineer, dceioner or 
manufacturer. Mention oc- 
cupation and firm connec- 
tion token writing. 



The Rockwood Mfg. Co. JiVn^lidil-tT"*. 
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Without Batteries 

a Model T or TK 

MAGNETO 



will start any automobile or truck 
motor — on first lift of crank. Oper- 
—— ates on inductor principle. Oil, 

dirt and oil-proof construction. Operates any number of 
cylinders up to 12. Write for catalog and full information. 



Remember a 
K-W Magneto 
Fires Any 
Kind of Fuel 




ignition ay 

Cleveund.Ohio. u s a 



MERCER 

MOTOR 
CAR5 



22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 

Literature Mailed on Kequett 

MERCER AUTOMOBILE CO. 

400 Whitehead Road Trenton, N. J . 



Passenger 

and 
Commercial 
Car 
Motors 




4- Cylinder— 4-Cycle 



Beaver Motors 

Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today for BE AVER 
specification! before decid- 
ing on the motor to use. 

BEAVER MFG. CO. 

1st & Oklahoma Ave., Milwaukee, Wis. 
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There Is No Argument in Favor of 
Second Grade Tools 

They are not even cheaper. In the long run thej 

cost you more. 

The best, the most durable, the most efficient electric 
tools on the market are 

The "Standard" Electric Tools 

Both Drills and Grinders fitted with Universal Motors 
for use with alternating or direct current. Can be 
operated from either lamp socket or power circuit. 
Equipped with Ball Bearings. 

Let us give you further particulars. We can submit 
data and list of users to prove that the Standard Is 
the best electric tool on the market. 
Dealers, write for our special proposition. 



The 



Standard " Electric Tool Co. 

Cincinnati, Ohio, U. S. A. 

New York Office 1328 Broadway 



rocuSiNO 

AOJUSTtS 




E.&J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect Ready 
to attach. 



Edmund* & 

Detroit, Michigan 




I* A C$ Axle Co. Inc. ti \ 

JAMESTOWN, M.Y ^-^ 
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^4MW r ^^ Electric 
Starting 

\J By^ ant * Lighting 
dZst^ Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

Booklet on Special Ford Equipment 

DYNETO ELECTRIC CO., Syracuse, N.Y. 



The Bearings Company of America 

_ _~mr:__ Lancaster, pa. 




Sales Department: 
250 West 54th Street 
New York, N. Y. 



Western Officer 
604 Ford Building 
Detroit, Mich. 




COMPLETE THEDST BEARING 

Manufacturers of Star Radial Ball Retain- 
ers, Star Ball Thrust Retainers, 
Complete Ball Thrust ~ 



M Complete Line of M 

GREASE GUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE 
BOLTS 

HUB CAPS 

METAL STAMPINGS 

IN LARGE QUANTITIES 
"Sterling" Manolactorsd by "Acorn" 

THE W1NHLET CO., Detroit* Mich. 

Canadian Factory: CANADIAN WINKLEY CO.. LTD.. Windsor. Out 





|| Reduce the Risk of Accident !\ 

\ 



17 



I 
I 



RisselKarTrucks 



71 



Every KlsselKar Truck has the same Klsael-bullt 
feature* and proved structural superiorities that 
have for the past ten years made KisaelKar 
Trucks highly efficient in every line of business 
in America. 

Six sizes, from 1500 lb. 
Address delivery up. 

KUsel Motor *0^^ Chassis prices. 1950 to 

Car Co. 
Hartford, Wis. 



p Hartford, 




I 
I 

J 




Heart 

SPARKPLUG 



Laughs at the heat 

Popular wherever 
gasoline is used 



Suppose your lights went ont 
night, with a bad road 



without warning, on a black 
Put a 





MODEL 354 
On Your Dashboard or 



owl 



It Is a reliable means of determining the 
proper rate of charge or discharge of your 
battery for various speeds. It enables you 
to determine that the generator is working 
and that the storage battery is receiving 
Its proper charge. Write vs. 

Weston Electrical Instrument Co. 
8 Weston Ave., Newark, N. J. 

23 Branch Offices in the Larger Cities 




BRAENDER 

TIRES & TUBES 

are cheapest on mileage 

They are strictly high-grade— bmllt 
to outlast all others, and they do 
It. Ask any user. 

Send for particulars about Braender Buli-Dof 
Non-Skid, the fastest, safest, smoothest rldlna 
tire made. 

Braender Rubber & Tire Co. 

Factoryi Rutherford, H. J. 

BRANCHEB 
250 West S*th 8t., New Yorlc. ». 7. 
67 o «o. Brood St., Philadelphia, Pa. 
1850-54 Bo. Michigan Ave., Chicago, 10. Tr.de Mark 




DSOL 

1TROJECTOR no IOO 
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Parts and RepaBrs 
To All Owners of 

Maxwell- Briscoe 
Maxwell 6-50 
Maxwell 4-35 

The Maxwell Company has trans- 
ferred to the Standard Motor Parts 
Company the entire Service Depart- 
ment on all of the models above listed, 
and all orders for repair parts should 
be placed direct with the Standard 
Motor Parts Company, Newcastle, 
Indiana. 

Sole Distributors of Repair Parts 
for the following Obsolete Models : 

FLANDERS "SIX" 

STODDARD-DAYTON 

EVERTTT 

BRUSH 

COURIER-CAR 
COLUMBIA 
COURIER CLERMONT 
SAMPSON "35" MOTOR CARS 
ALDEN -SAMPSON TRUCKS 

Better service will be given these own- 
ers than ever before, and many reduc- 
tions in repair parts prices have been 
effected. 

Addrett all order* and 
Inquiries direct to thm 

STANDARD MOTOR PARTS 
COMPANY 

NEWCASTLE INDIANA 



AUTO PARTS 

F»U STOCK OF PARTS FOR 

MICHIGAN LOZIER 

MORA R.C.H. DRAGON 

"We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 
67 Laurel Street Philadelphia, Pa. 



Big Bargains in 

Auto Parts 

We have in stock, ready to meet 
your wants, Pistons, Axles, Cylinders, 
Magnetos, Motors, Lamps and every- 
thing in the auto line at 

One-Half the 
Manufacturer's Price 

We sell only parts that are serviceable 
and if our parts are unsatisfactory, we 
will cheerfully refund your money. 

Our list of satisfied customers is 
rapidly growing larger and this is the 
result of our better service methods. We 
can fill your order and ship to you in less 
than four hours. 

FREE Our Price List will be mailed 
to you on request 

Auto Salvage Co. 

3 East 17th St., Kansas City, Mo. 

Largest Auto Part Dealers in the Country 



All Repair Parts 

For All Car*— 50% to 75% Off 



Bulck. 10-17-27-81 
Moon SO-40-4S 
Maxwell, all model* to 
IS 

Packard. 1805 to 1911 
Plerce-Arrow, '07 to 'OS 
Ohio — Hudson, 20 to SS 
Berdoll-Staver 
Krlt 20 — Atlaa 
Mitchell. 1908 to '18 
Thomas, all modeli 
Great Western — RCH 
OldsmoHle Special Ltd. 
Autocrat Defender 
American Underslunf 

80 to SO — Welch 
Marmon — Carter Car 
Overland 88-40-41-42-48- 

46-61-52-54-83-66-89- 

60-69-71 



Cadillac, 1901 to 1918 
Chalmers — F. K. M. 86- 
40 

Btndebaker — Oarford 
E.M.F.— Flanders 
Dorrle. 1906 to '09 
Peerless, 1906 to '18 
Stoddard Dayton 
Regal — Stevens Duryea 
Midland-Wayne- Welch 
Henderson — Speedwell 
Sterna, 80 to 60 
Kissel 6— Matheaon 
Amplex. all models 
Pope Toledo 
Pope Hartford 
Oakland-8eldan 
Interstate— Jackson 
Reo, 1908 to '13 
Glide- Warren-Holladay 
Locomobile — Knox 

Parts for all can above and many others. 
Write na your wants or sand old parts. 

COHPLBTE MOTORS— Beat makes, tested and 
In good running condition 885 to 8176. BEAR- 
INGS. Including Tlmken. Heas-Biif ht, Hyatt-Roller, 
etc" 60c to 87 00. CARBURETORS— All makes 
83 to 8»- MAGWBTOS— Bosch, fflijeman, SpUt- 
dorf. Remy, etc., 810 to 882.60. GOOD AUTO 
WHEELS— All kinds from standard cara 82 to 87. 
AUTO SPRINGS— 82 to 86. 

GUARANTEE— Every part we ship U carefully 
examined or tested, and nothing but the very beat 
la shipped out. 

MAXWELL BROS. AUTO SALVAGE CO. 

8921-83 Olive Street St. Lonls, Mo. 

Please mention The Automobile when writing to 



ORPHAN CARS 



FOR WHICH PURITAN MACHINE 
CO. SUPPLIES PARTS 

Acme, Austin, ABBOTT, Areocar, Alpena, AmHlcan 
Underslung, Alco, Argo, Atlas, Barnes, Benham, 
Bergdoll, Brush, California, Carnation, Clnco, Con- 
tinental, Carbart, CARTBRCAR. Carthage, Cen- 
tury, Clark, Colby, Courier, Crescent, Cricket, Crow, 
Croxton-Keeton, Cutting, Dart, Dragon, Dayton, Do 
Luxe, De Tamble, Deraot, Durocar, Elmore, Bwlng, 
Everitt, P. A. L. Car, Grabowsky, Gramm, Grout, 
Garford, Havers, HENDERSON. Herresbo(T, HalU- 
day, Henry. Hazard. Keeton, KRIT, Kline, Loxler 
(old models). Lion, Little, Lexon, Marathon, Marlon, 
Marquette, Maxwell (old model), MICHIGAN, Mid- 
land, Miller, Mason, Mclntyre, Monarch, Nyberf. 
Northern, Northwestern, Ohio, Oliver, Omaha, Owen, 
Packers, Palmer-Singer, Penn-Thrifty, Poss, Parry, 
Pungs-Flnch, Paige (3 cyl.). Peru, Pennsylvania, 
Queen, R. C. H., Ranler, Randolph, Rapid. Reed, 
Reliable Dayton, Reliance, Rider-Lewis, Royal Tour- 
ist, Scrlpps-Booth Cycle, Seldan (pleasure). South- 
ern, arncurTciiL, Staodard, Staver, Stoddsrd-Day- 
ton, Suburban, Thomas-Detroit. Van Dyke, Warren- 
Detroit. Wahl, Whiting, Wayne, Welch-Detroit. 
Welch-Pontlac. 

We've over 2,000,000 service parts and accessories. 
Write for the Puritan Bargain Bulletin. 

PURITAN MACHINE CO. 

All Parts for All Cars. 
408 Lafayette Blvd. Detroit, Mich. 



WATCH OUT 

for our coming Announcements 
in these columns, on PARTS 
OF ALL KINDS— ALL 
NEW — no second hand or 
junk, at prices that will set 
you thinking. Every part 
sold is backed by the "GOREY 
GUARANTEE." 

For further particulars, ad- 
dress 

JOS. C. GOREY & CO. 

354 West 50th St New York, N. T. 

Phono MS* Columbus 



Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — complete 
stock always on hand, prompt and 
satisfactory service. 

The Hartford Motor Car Company 

410 Main Street, Hartford, Conn. 
Advertisers 
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THE AUTOMOBILE 



MOTORS 



B.M.P. 80 $60.00 

Flanders 20 75.00 

Rambler Mod. 44. 50.00 
Carter Car Mil.. 75.00 

Reo 1911 r.O.Ort 

Stearns 1011 78.00 

Studebaker 4-cyl. 

'16 with etarter.160.00 



Peerleaa 40 100.00 

Overland HI $75.00 

Hegel 80 60.00 

Everett 80 65.90 

R. C. H 65.00 

Klssell 50 HP 75.00 

Bulck 17 00.00 

Klaaall 8U 100.00 



Bergdoll 80, Mod. G, Unit Power Plant 90.00 

Jackson 40, Unit Power Plant 90.00 

Coalmen, Mod. K, Unit Power Plant 100.00 

King 1914, Unit Power Plant 150.00 

Lexington 1914, Unit Power Plant 15C.00 

inborn MM, Unit Power Plant 175.00 

AU Motori guaranteed tn good thape. 

MAGNETOS 

Beech D4 17.50 

Botch DU4 or DR4 80.00 

Botch D6 80.00 

Botch DU6-DR6 86.00 

REPAIRS 

We hare them for moat any make. 
We tare 70a 50 to 76%. 
Money Refunded on Qoodt Not Satlefactory. 

Auto Wrecking Co. 

Wt Tear 'An Up and Sell Tke Pieott. 

13th and Oak Kansas City, Mo. 

SPECIALTIES FOR 
FORDS 

Wire wheels, demountable rim, 
complete with bearings $37-5o 

Wood demountable wheels, no 
hubs 16.50 

Crown fenders, stream line hoods and 
radiator shells. 

Touring, roadster, racing and all kinds 
of commercial bodies. 

Camping and commercial trailers. 

Quality goods — Quick Shipment — 
Satisfaction guaranteed. 

ACCESSORY MFG. CO. 

46-48 Kentucky Ave., Indianapolis, Ind. 

THERE'S NO RUBBER 

in a dollar bill— but you can 
make it cover more here than 
elsewhere — look 

AXLES— Both front and rear, $15.00 up. 
BODIES— Many sizes, both roadster and touring 
car, Including Abbott Cloverleaf 4 passenger at 
$125.00. Some as low as $15.00. 
UB1.CO LIGHTING AND IGNITION COM- 
BINATION UNITS— Will fit Keeton Model 4-85- 
1014, Oakland Model 36-1914, Oldt Model 42-1914. 
Patterson Models 82-83-1014. Bulck Models B-24- 
86-37-1914, Cartercar Model 7-9-1914. 
GAS TANKS— Oval, 30 x 15 x 11. $5.00. Round, 
20 x 12, $3.00. For Cowl, complete with gasoline 
gange, $2.50. Rear End Pressure, 30 x 12 x 12. 
with gauge, $10.00. 

SHOCK ABSORBERS— Mondex. Regular price 
per set of four, $50.00; Our Price, $12.00. 

TRANSMISSIONS— Muncte, 4 speed, center con- 
trol, each $50.00. 

Repair Parts for over 100 Orphan Cars. 
Get our Bargain Bulletin also. 

Puritan Machine Company 

ALL PARTS FOR ALL CARS 

408 Lafayette Blvd., Detroit, Mich. 

KRIT OWNERS 

We furnish quick service on all engine, clutch, trans- 
mission, differential, front and rear axle steering 
gear, wheels, steering knuckles and cones, fenders, 
frames and body parts from original Krit Stock. 
For nil models from 1909-1015 Inclusive. 

MOTOR CORPORATION 
l.tOO Race St. Philadelphia, Pa. 



REAL BARGAINS 

Buy from a reliable Company. 

All goods are new. Orders filled 

promptly. 

New Stewart Speedometers complete 
for Fords, $5.00. 

50 Assorted Hyatt Roller Bearings, 
$S-oo. 

Model 34 Kellogg 4 cylinder Motor 
Air Pumps $6.00. 

Splitdorf Model X Magnetos, $9.00. 
New $10 Stewart Vacuum Systems, 
$500. 

Connecticut Ignition Systems complete 
with magneto base to take the place 
of your magneto, $9.00. 
Windshields for Fords, $7.50. 
Prest-O-Lite Tanks, Model E, $5.00, 
and Model B $6.00. 

NICHOALDS COMPANY 

422 Gd. River Ave. Detroit, Mich. 

PARTS 

For All Makes. Pleasure and Commer- 
cial. Your Sample Will Bring 
You a Duplicate 

TRUCKS 

Whites, %, ltf ton and 3 ton. White 5-ton me- 
chanical dump, newly painted and overhauled, two 
years old, $2,000.00 to first buyer; Saurer chassis, 
3 ton, newly painted, $1,000.00; Selden. 2 ton, 
$550.00; Universal 2 ton, $475.00; AIco. 1 ton. 
$375.00; Alco, 3% ton, $700.00; Packard, 3 ton, 
$775.00; Packard, 5 ton, dump, two yeara old, 
$1,800.00; Mack chassis, 1 ton, 2 ton, 3 ton and 
6 ton dumper, $1,250.00; Gramm 8 ton, $500.00; 
Gramm 5 ton, $800.00. 

TRUCK PARTS 
White 5-ton wheels. Differential, Jack shafts, rear 
axles, springs, lH-ton and 5-ton truck frames and 
new truck steering posts. 

WORM DRIVE! 
Rear axles. 2-3-5 — Sheldon, David Broun. Beet 
opiiortunlty ever offered. 

TOURING CARS AND CHASSIS 

Pacific Motor Car Exchange Co. 

210 W. 64th A 221 W. 63d St. 
Near Broadway, New York. N. Y. 

STOCK, TRANSMISSION 
AND DIFFERENTIAL 



for over 10© MAKES OF CARS 

Obsolete, Orphan and Current models. General line 
of repair parte for old Maxwell cars, at old Hat price. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get our price 
Hat, and make a profit on your repair parte 

AUTO GEAR & PARTS CO. 

298 Marietta St., Atlanta, Ga. 
$44 $th Ave., N. T. 14*1 S. Michigan Avenae, Chicago, ID. 

A New 128 Page Catalog 

Just off the Press, will be 
sent you free upon request 

BARGAINS IN 

MOTORS 

RADIATORS 
SUPPLIES 

In Fact, Everything for the Automobile 

Write today for our Catalog 

AUTOMOBILE APPLIANCE CO. 

1438 Michigan Ave.. Chicago, 111. 

RIMS— ALL NEW AMD OLD TYPES 
and parts for all makes of rims. Get my prices on 
spare rims, locking rims, side rings, for any make 
of car. Quick service. Free rim Information. 

Wm. P. Kastner 
2125 Michigan Ave. Chicago, III. 



AUCTION 

We Bought at Auction 
All New Goods 

60 4 Cyl. Motors cast in block, with 
transmissions, fan, water pump. 

Aluminum cases complete $150.00 

50 3 Speed Transmissions with aluminum 

case -10.00 

20 4 Speed Transmissions with aluminum 

case and lever set 65.00 

100 Set Wood Wheels complete with De- 
mountable Rims, 36 x 4 per set 12.00 

40 H. P. Radiators New 20.00 

Top Straps each .25 

Pressed Steel Frames 7.00 



70 
900 
250 
100 

72 



W Elliptic Springs 3.00 

Kellogg Single Cyl. Pumps 5.00 

150 Kellogg Four Cyl. Pumps No. 34 10.00 



SEND FOR OUR BARGAIN SHEET. 



AUTO PARTS COMPANY 
737 W. Jackson Blvd. Chicago, III. 

LAST CALL 

We have a large assortment of 
TOURING BODIES that we 
will close out at very low prices. 
We can fit most any car — prices 
range from $10.00 to $40.00. 
Write for particulars. 

The M & M Company 

Cleveland, Ohio 

OUR PRICES ARE THE LOWEST 

Magnetos, Coils, Carburetors, 
Wheels, Axles, Gears, Motors, 
Transmissions, Tires and Tubes. 

There is no second-hand part of an 
automobile that we cannot supply. 
Bosch Magnetos from $ 1 0 up. Sat- 
isfaction guaranteed or money re- 
funded. One aeroplane outfit — 5 
cylinder motor — $50. 

COLLISON & DICKINSON 
2 Niagara St, Rochester, N. Y. 

EXCLUSIVE OWNERS 

of the ORIGINAL SERVICE DEPARTMENTS of 

AMERICAN MOTORS CO. 
MARION MOTOR CO. 
HERRESHOFF MOTOR CO. 
L-P-C MOTOR CO. 
DEI T AMBLE MOTORS CO. 

We have the original patterns for the manufacture 
of all repair parts for all models of American, 
Marlon, Herreshoff, De Tamble and Lewis ears. 
Orders shipped the same day received. All parte 
absolutely new and standard at lowest prices. Sat- 
isfactory service guaranteed. Send for catalog. 

WE HAVE NO AGENTS NOR BRANCHES 

AMERICAN MOTORS PARTS CO. 

432-34 N. Capital Av.nu. 
Indianapolis, Indiana 

AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WE HAVE PARTS FOR MOST ALL STANDARD 
MAKES OF CARS. WRITE US YOUR NEEDS. 



B M F 30 Krlt 
Maxwells Q.F.K.G4AA 
Overland, 88, 42, S3 
Packard 1906 to 1800 
Henry A Franklin 
Bulck, 10, 17. 19 * 25 



Regals 1909 to 1914 
Cadillac 1909 to 1912 
Mitchell 1907 to 1912 
Flanders 20 Warren 80 
Cole SO Hudson 20 

GLIDE Stoddard-Dayton 



Engines, Gears. Bearings, Ailes, Crank Shafts. Cyl- 
inders, Transmissions, Hubs, Wheels for most any 
make of car. We will trade engines with yon. 

AUTO PARTS CO. 
4120 Olive Street St. Lonla. Ho. 

No connections with any other Auto Parts Co.'s. 



Plense mention The Automobile when writing to Advertisers 



Digitized by 



Google 



February 1, 1917 



"Jlte Qearing J-Jouse 



101 



AUTO-LITE 
Electric Systems 



}$15 



G A model generator 

Starting motors . . . . . each 

Boss truck steering gears .' 

Electric Hd. Lamps, per pair *0 

Steering gears right or left drive 10 

Above new goods. 

Bosch DR 4 dnal 2 spark 95 

Order early. 

PROGRESS AUTO PARTS CO. 

5121 Euclid Avenue CLEVELAND, OHIO 

RADIATORS 

Our new Honeycomb radiators still 
continue to occupy the high position 
established In the trade, by virtue of 
excellent workmanship, design, proper 
cooling capacity and durability. Send 
your radiators to us for repairs, and 
deal directly with manufacturer. 

AUTO RADIATOR MFG. CO. 

764-66 W. Van Buren St., Chicago, HI. 

STODDARD" 
DAYTON PARTS 

DAYTON AUTO REPAIR CO. 

355 West 52d Street New York City 

A Li, TYPES OF BEARINGS 
The New Departure Service Stations 

THE GWILLIAM COMPANY 

Engineers — Specialists In Bearings 
Bearings for Orphan Cars 

New York, 2 Columbus Circle (Blth St. at 
Broadway) 
Philadelphia, 1314 Arch St. 



GUARANTEED PARTS 

at 1-E List Prioe 

Packard 30-08 to '12. Pierce 4 4 6 cjl. '08 to '12. 
Oadlllae « cjl. 10 to '14. Bulck, all models. 

BOSCH MAGNETOS 
All types of slightly used magnetos at your price. 
Guarantee them right. Year money's worth or your 
money back. 

E. W. SAUNDERS 
27 Stanhope St. Boston, Mass. 



FOR TRANSMISSIONS AND DIFFERENTIALS 

Wait* our Sales Department about your require- 
ments 

SERVICE GEAR & MACHINE CO. 

Pennsylvania 



SERVICE COUNTS 

We are prepared to make prompt delivery of Parts 
for most any make cars. Lowest prices. Send broken 
parts when ordering If possible. 
Prest-O-Lite Tanks, $5.00 and $8.00. Bosch Mag 
oetos, $15.00 to $20.00. Kant-blo Inner Liners, 
60% off list. Standard Hakes Guaranteed Tires 
and Tubes, 15% to 36% off list. 50% off on 
Seconds. 

I. Wolf Auto Parts * Tire Co. 

018 N. Illinois St., Indianapolis, Ind. 



Magnetos and Carburetors 

All types magnetos, both high and low 
tension, from $io to $15. All types of 
carburetors from $2 to $7. Parts on hand 
for all makes of cars. 

J. A. FREEMAN 
253 South Are. Rochester, N. Y 

MAGNETOS, CARBURETORS 

and Parts of All Kinds 

All types of magnetos from $5 up. Get them 
while they last. Farts for all makes of cars on 
hand. Sold at SO per cent less than regular prices. 

ROCHESTER AUTO SPECIALTY CO. 

Culver Road Rochester, N. Y 



ARTS 



PFOR ALL MAKES OF CARS 
ALWAYS ON HAND 

We can fill your orders promptly. Require 
merits for any make of car supplied. 
EDWARD'S GARAGE 



(Edward Cavanagh) 
Morris Ave., N. Y. City, 



288-287 ......... ... 

Nenr 138th 8t. snd Srd Ave. 



MY PRICES ARE RIGHT 

We have second-hand motors for every make of car 
for $25.00 and np. 
We also carry a complete line of 
Cylinders ft $5.00 each 
Crank shafts @ $10.00 each 
Rear Ends @ $25.00 each and up 
No matter what you need, let us quote yon a price 
that will save you from 26% to 50%. 

Tbe Guy Anto Exchange 
Montclalr, N. J. 



BARNEY'S PLACE— AUTO PARTS 
Jobbers of all kinds of 

AUTOMOBILE PARTS 

Lamps, Tires and Tubes, Seats and Cushions, Wind- 
shields, Springs. Bevel-Gears and Pinions, Pistons. 
Carburetors, Wheels. We bay old earn for 
wrecking purposes. . 

A. B. H. Anto -Wreckers 
Store, 60 Livingston St. 
Garage, 84 Livingston St., Newark, N. J. 

Tel. Connection. 



GUARANTEED 

Auto Springs 

FOR REPLACEMENT 
Immediate shipment of any spring for any car. 
Highest quality — car factory prices. Send for 
Price List and Discount Sheet. 

PITTSBURGH AUTO SPRING CO. 
S915 Center Are., East Liberty (Pittsburgh), Penna . 

S-P-R-I-N-G-S 

We make and repair springs for all cars and 
trucks. Special scientifically heat-treated. 
Highest grade. Write and tell us what you 
need and get our prices. Quick shipment. 

TROY SPRING WORKS 
S96 Congress St. Troy, N. Y. 



PEUGEOT TYPE Cylinder Head for Fords 

16 Overhead Valves, Rocker Arms, Push Rods. Spe- 
cial Intake Manifold for H4 in. Carburetor. Com- 
plete assembled $75.00 f.o.b. Anderson, Ind. 

ROBERT M. ROOF, M. E. 



-PARTS 

We have on hand a miscellaneous lot of PARTS for 
every make of car. 
THE AUTO PARTS CO. 
1429-31 Raoe Street Philadelphia, Pa 



AUTO AND TRUCK WHEELS 

Rebuilt and Repaired. Quick Service. 
All Makes of Rims. 
Wire Wheels Repaired. 
Chicago Wheel A Rim Co. 
1552 Indiana Ave., Chicago. III. 



IF YOU ARE LOOKING 
for Bargains In SUPPLIES and PARTS, get our 
Summer Clearing Sheet. 

K. C. AUTO PARTS CO. 
182T McGee St. Kansas City, Mo. 



SAVE MONEY ON YOUR PARTS 

Parts for all makes of cars sold at one-quarter the 
original price. Buyers of all makes of wrecked cars 
In any condition. It will pay you to investigate. 

Yorkville Anto Wrecking Co. 
502 E. 84th St. N. T. City 



HIGHEST PRICES PAID FOR USED CARS 
In any condition. Parts bought and sold — Magnetos. 
Carburetors, Radiators, Tanks, Fenders, Bodies and 
Parts. Parts also for assembled cars. Hyan, 
Queens Blvd. and Fitting St., Wlnfleld, Long Island, 
N. T. Tel. Newton 1844. 



REPAIRS AND ADAMS TRUCKS, MARION, 
PARTS AMERICAN UNDERSLfJNG, 

FOR ALL RIDER-LEWIS. NYBERG, 
MODELS WAVERLY ELECTRIC 
V. A. LONGAKEB COMPANY 
Catalogs Free Indianapolis, Ind 



WE BEAT THEM ALL ! 

AVTOMOBIL't PARTS 

for all makea of cars. 50% cheaper than our com 
petltors. Bosch magnetos all types $12 up. 

DOLPHIN AUTO WRECKING CO. 
124 B. 149th St., N. Y. City. Phone 2120 Melrose 



R. F. WARD 

Automobile Electrician 

Self-starters, generators, magnetos, colls Installed 

and repaired. Body wiring. . „ , . 

415-417 W. 56th St., New York. Tel. 2044 Columbus 



BALL BEARINGS REPAIRED 

Complete stock repaired Annulsr Bearings. 
Special Bearings made to order, all sizes lor 
exchange. BILODEAU BALL BEARING 
WORKS, Inc., 66c Stanhope St., Boston, Mass. 



ATTENTION— FORD OWNERS 
Valvea ground and carbon cleaned 12.00. 
All work guaranteed. 
Ford Service Co. 
Herman Vedits, Manager 
Telephone, Spruce 1812 2121 Vine St., Phlla., Pa. 



ALL REPAIR PARTS FOR OLD 
cars on hand for Immediate shipment. Gears, com- 
plete Cylinders, Rear Axles, Transmissions, Carbu- 
retors and Magnetos. Write us first. 
DOUGHERTY THE PARTS EXPERT 
1845 No. 19th St., Philadelphia 



101T TOURING BODIES FOR FORDS 
New and nnused, complete with top, top boot, wind- 
shield, mats, floor boards, $50.00. Lampejset of_5), 



$7.60; Wheels (set of 4J, $4.00; Bear Crown Fen- 

ilr), $8.00; F.O.B. Chicago. „ 

LONDON AUTO SUPPLY CO. 



2540 Wabash Ave. 



Chicago 



AUTO MOTORS AND MAGNETOS 
Bulck 17, $75.00 ; Hupp 20, $45.00 ; Bulck 10, $50.00 ; 
Pierce- Arrow, $60.00 ; Michigan (Buda), $75.00; 
Mets, $45.00; R.C.B., new, $65.00; Stoddard Day- 
ton K10. $75.00; K.M.F., $45.00; Bosch Magnetos 



4 cylinder, $20.00 ; 6 cylinder, $25.00. 
West End JOHNSTON 



Pittsburgh, Pa. 



—PARTS— 
FOR ALL MODELS 



MARION 

Marion-Stutz Motor Car Co. 

2450 Michigan Avenue Chicago, 111. 

P-L-A-X-I-M-U-M g 

If ACNETA We pay highest prices because we u 

"H* "!!.- nae it ourselves. q 

POINTS Checel Jewelry Co., H 

207 Clerance Bldg. Cleveland, Ohio T 



Rebuilding and Repairing 



Cylinder Grinding 

Special Light Alloy Pistons 

DANGER! 

There is Danger in having- your cylinders 
reamed out or rebored by mechanics who 
have no experience In cylinder regrinding or 
have not the equipment. 

We Have a Score of 
Highest Class 
Mechanics 

specializing in rescinding: of all kinds of au- 
tomobiles, gas engines, tractors, motorcycles 

We Have the Finest, Most 
Accurate Cylinder Grinding 
Machinery in the Northwest. 
Over 450 Piston Patterns 

IN STOCK 
Therefore, ship your cylinders to us today, 
and be absolutely assured of getting the high- 
est grade work at right prices. 
Crank Shaft Grinding and Gear Cutting 
Alto a Specialty. 

AUTO ENGINE WORKS 

Saint Paul Minnesota 

CYLINDERS 
Rebored and Ground 

with special equipment, assuring absolute accuracy. 
NEW PISTONS 
Cast iron and magnetite aluminum. 
PISTON RINGS 
High compression and plain. 
Charges Reasonable — Prompt Delivery. 
Sunderland Machinery Co. 
1006-8-10 Douglas St. Omaha, Nek. 
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THE AUTOMOBILE 



Scored Cylinders 

REPAIRED 

With a SILVER NICKEL ALLOY 

"Fused BltctncaUr by Patented ren i n " 
No Warping No Grinding 

or Enlarging of Bore 

L. LAWRENCE & CO. 

(Established 1862) 
SERVICE BRANCHES 

lewuk, it. j niibbtr at. 

Detroit, Mick l**o K. Jtftnoi 

Ckl—aTO. IU IB 23 Michigan Are. 

Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Send for Pries List 

Houpert Machine Company 

351 West 52nd Street 
New York, N. Y. 



$35 



CYLINDERS REGROUND 

ALUMINUM ALLOY PISTONS 
Will Increase speed and power, reduce vibration and 
eliminate carbon trouble. 

SPECIAL, PROPOSITION FOR FORD 
CARS 

M of 1 platona, connecting rod*, wrlat 
pins and the beat leak-proof-ring on the 

market (or 

dot oar prices on reerrindinar cylinders 
and for ALUMINUM ALLOY PISTONS. 
Otwrtte Pitt ant. Pint, Ringt and ButMno» 

PRECISION AUTO PARTS CO. 

ltd Weat 49th Street New York City 

CYLINDER GRINDING 

Requires a Cylinder Grinder 

Have you investigated the possibilities of 
the Northern? In connection with a 
lathe, it possesses all the features of a 
manufacturing grinder at one-tenth the 
cost Particulars on request. 

NORTHERN MACHINERY COMPANY 

503 South Sixth Street 
MINNEAPOLIS MINNESOTA 

AUTOMOBILE OWNERS 
MECHANICS 

TO REPAIR YODR AUTOMOBILE 
Send Your Broken Parts to Us. We can 
Hatch Them at Less Than % Original 
Cost. All makes carburetors, magnetos, bodies. 
Parts for AH Kinds of Cars. Springs, 
Wheels, Shock Absorbers, Lamps, Cushions, Gas 
Tanks, Generators, Mufflers. We Have Them 
for Bl.OO. Write us. SATTLKR 
1601 Spring Garden St. Philadelphia, Pa. 

ALUM1NITE PISTONS 

Alumluite Pistons will put six-cylinder smoothness 
into a four-cylinder motor, give more power and 
onlcker getaway. In asking prices, state make, 
model and year. EXPERT MOTOR BUILDING — 
Piston Rings, Cylinder Grinding-, also 
Piston Pins, Alnminite Connecting! Rods 
and Raclns; Motors. 

GREEN ENGINEERING CO., Dayton, O. 



Cylinder Grinding 

Pistons, Rlnsrs nnd Wrlntnins made to 
Bt. AH work Knarantped. Write for 
information and quotations. 

MODERN AUTO REPAIR 

AND RECONSTRUCTION CO. 

to 4611 Olive St. St. Lonis, Mo. 



.CYLINDERS REB OR ED 

including new pistons and rings, 17 to $11 per 
cylinder. General overhauling and repairing 

WELDING 

Cylinders, crankcases and crankshafts welded 

STERLING ENGINE COMPANY 
331 S. Clinton Street Chicago, III. 

CYLINDERS REGROUND 

including new pistons and rings for $6 to $10 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast iron. 
Special Ford regrlndlng $10 per set. 
Manufacturers of Pistons and Rings 

CROWN MACHINE SHOP 
Crown Point Indiana 

CYLINDER GRINDING 

We make new pistons, rings and pins. Regrlnd 
crankshafts. Fully equipped Machine Shop with 
Hydraulic Press. Expert workmen. All work guar- 
anteed. H. S. Anderson Anto Repair, 211- 
119 N. Sheridan Ave., Pittsburgh. Pa. 

AUTO Bodies and Equipment. Tops. Expert 
mechanics. Dead storage. 
All work guaranteed. Let us estimate. 
JOHN J. MADDEN 
(formerly with Healy * Co.) 
Tel. Col. 8084 SOT-SOS W. 87th St., New York 

CYLINDERS REGROUND 
Including new pistons and rings, any else, $8 per 
cylinder. All work guaranteed. Quick shipment, 
rords, complete, (10. 

Neopert Mtar. Co., 
82 Lark St. Buffalo, N. Y. 

CYLINDERS REGROUND 
by the best and moat accurate machinery and fitted 
with McCadden Light Grey Iron 100% lighter pistons 
and leak I ess rings. Six cylinder efficiency in a four 
cylinder motor. 

McCadden Machine Works 
St. Cloud. Minn. 

FORD REPAIRING OUR SPECIALTY 

Guaranteed work. Lowest prices and Immediate 
service. Let us prove It on your next repair job. 

Telephone "Circle 1704" or write. 

N. Y. MOTOR REPAIR CO. 
186 West B2d St. New York City 

CYLINDER GRINDING 
New Pistons and Rings Fitted Correctly. 
GEARS 

and other parts to order. Prompt and reasonable. 

NILSON-MILLER COMPANY 
1302 Hudson Street. HOBOKBN. N. J. 



Tires 



Motorist's 
Bargain Weekly 

Watch this space for weekly bargains 

THIS WEEK'S SPECIALS 

New Guaranteed, 33 by 4 N.S.S.S.. . .$13-95 
New, Fresh Stock, 32 by 3^ N.S.S.S. 10.25 

Slightly used, 35 by 4 6-75 

Slightly Used, 36 by 4 7.10 

Other sizes in proportion. 

COMPLETE LINE OF NEW AND 
USED TIRES AND TUBES 

PARTS FOR ALL MAKES AUTO- 
MOBILES 
WRITE US AT ONCE 

Auto Sales & Parts Co. 

1602 So. Michigan Ave. Chicago, IIL 

FORD SIZE TIRES 

30x3 V t Non Skid, First Grade 
Mileage Guarantee Removed 

-46.50 EACH— 

JANDORF AUTOMOBILE CO. 
1761-S Broadway, SOS W. BBtk St., 

New Yi ' ~ 



fork City 



DOUBLE TREAD 
TIRES 

GUARANTEED 

for big, low cost mileage. They save 
you 65%. We build splendid double 
thickness tires by special process, giv- 
ing you the unusual strength and re- 
sistance qualities so essential for heavy 
work in the country. 

Three years ago we introduced 
Double Tread Tires to the farmer. 
Square dealing, honest values and 
prompt delivery have built the largest 
retreaded tire business in America 
around our "Doutri" trade mark. 
Compare these prices on tires and 
tubes. Send for booklet and detailed 
lists. 



Sizes 


Tires 
Plain 


Red 9 Ply 
Tubes 


30X3 


$450 


$3.<>0 


30X3J4 


6.00 


3.60 


32X3^ 


6.25 


3.65 


34X4 


7-75 


5.OO 


34X4^ 


9.50 


6.60 


35X454 


10.00 


6.75 


36x414 


10.00 


6.90 


37XS 


I3.0O 


8.20 



All Sizes from 28 x 3 to 38 x 5*4 
in Stock. 

Tires, Fisk, Red and Gray Tops, 
2nd's. Special Prices. 

20% Deposit Required on C. O. D. 
DOUBLE TREAD TIRE CO., Inc. 

102 West 52nd Street New York City 

TIRES— TUBES 



Fresh Selected Stock— Standard 
Gnaranteed 



Makes 



New 

Site Tires 

28x3 1 6.00 

80x3 6.50 



80x8%.. 
81x3H.. 
82x8tt-. 
84x8 «. . 
86x8 H.. 

31x4 

82x4 



8.S0 
9.00 
8.S0 
10.00 
11.25 
12.25 
18.00 



83x4 13.25 



New 
Tubes 

$1.50 
2.00 
2.25 
2.50 
2.50 
2.55 
2.75 
2.80 
8.20 
8.25 



New 

Slse Tires 

34x4 813.75 

35x4 14.00 

86x4 14.50 

84x4 H 16.75 

85x4 V, 17.50 

SRx4U 18.00 

87x4 H 18.50 

35x5 18.00 

86x5 19 00 

87x5 20.60 



New 
Tubes 
$8.35 
8.46 
8.50 
4.00 
4.1S 
4.2S 
4.85 
5.00 
5.00 
5.20 



Add 10% for noa-skld. 

Bargains in Slightly Used Tires 



Used 

Site Tires 

30x3 $ 8.50 

30x3tt... 



4.26 
5.00 
5.75 
6.00 
6.7B 
7.50 
7.76 
8.26 

All good* snipped C. O. D. 
on receipt of 10% of order. 

AETNA TIRE A 
1461 Michigan Ave., 



81x3 14... 
32x3 H . . . 
34xSH . . . 

31x4 

32x4 

83x4 

34x4 



Used 
Tubes 
$1.35 
1.45 
1.50 
1.50 
1.60 
1.66 
1.60 
1.70 
1.70 



Used 

Site Tires 
85x4 $ 8.00 



86x4 

84i4H... 
85x4*... 
86x414... 
87x414... 

88x6 9.00 

86x6 10.00 

87x6 10.25 



8.00 
8.50 
8.50 
8.75 
10.00 



Used 
Tnbea 
$1.76 
1.75 
1.76 
1.00 
1.88 
1.90 
2.00 
2.00 
2.20 



subject to examination. 



SUPPLY CO. 

Chicago, 



111. 



FORD SIZE TIRES 

30x8 tt non skid 

97.SO 

These Tires were orlarlnallr srnsumxt- 
teed for 7 BOO miles— all firsts— 1B% de- 
posit on all C.O.D. orders 
Write for Booklet 
Lincoln Tire & Rubber Company 
254-6 Halsey Street Newark, N. J. 
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TIRES 



Akron Tires at Cut Prices 

Tou must know whit Akron Ttree are, 
If not It In time you did. We aro bow 
esterlne; them at extremely low prises. 
Send in roar orders at oaee. 



SUe 
18 x 8 
X 
a S 
S 
8 
x 4 
x 4 
x 4 
x 4 
x 4 
x 4 
x S 



Plata Ifen-SUd Tabes 



SO x 8K. 
88 x 8}?. 
84 x 3*5. 



81 



84 
86 



ST 



8: 



.90.28 

S.ftO 

6.8S 

&8S 
9.«8 

9*.B5 

10.8S 

12.08 

18.5© 

15.8* 



81.80 

SO.T5 1MO 

7. BO S.1S 

8.78 MM 

0.TB *M 

10. UO S.9C 

10.85 8,10 

10.85 &S0 

11.85 S.SS 

1S.M 4.10 

14.0O 4.18 
16.95 



AKRON TIRE CO., Inc. 

Authorised Capital, 8SO0.O0O.0O 
1789 Broadway, Corner 58th Street, New Turk 
Tel. Columbus 9441 

A BIO SAVING IN 

TIRES-TUBES 

Freah Selected Stock— Standard Makes 
Gnaranteed 

New New New New 

8tae Tires Tubes Sise Tires Tabes 

28zS $ 6.00 $1.25 84x4 $13 75 $3.86 

80x3 6.50 2.00 85x4 14.00 3.45 

80x8 W 8.50 2.25 36x4 14.50 8.60 

81x3 V, 9.00 2.50 34x4% 16 76 4.00 

82x8 S 9.50 2.60 85x4 tt 17.60 4.15 

84x3% 10.00 2 55 36x4 H .... 18.00 4.25 

86x8H 11.25 2.75 37x44... 18.50 4.86 

81x4 12.25 2.90 85x5 18.00 5.00 

82x4 18.00 3.20 86x5 19.00 5.00 

83x4 13.25 9.25 87x5 20.60 6.20 

For Non-Skld add 10% to All Prices. 
Special Bargains In Slightly Used Tires. 




Size 
35x4 . . 
36x4 . . 
84x4% 
35x4 U 
'86x4tt 
87x4% 
85x6.. 

86x5 10.00 

87x5 10.25 



Used 
Tires 
.$ 8.00 
. 8.00 
. 8.50 
. 8.50 
. 8.75 
. 10.00 
9.00 



Used 
Tubes 
$1.75 
1.75 
1.75 
1.80 
1.85 
1.90 
2.00 
2 00 
2.20 



All goods shipped 0. 0. O. subject to examination. 
od receipt of 10 per cent of order. 

TIRE REPAIR * SUPPLY CO., 
1461 Michigan Ave., Chicago, III. 



TIRES 

GUARANTEED 
4000 MILES 

ORDER PROM US 

AND SATE MONEY 
at the following prices: 

Non- Non- 

Plaln Skid Plain Skid 

28x8.....$ 6.88 $ 6.57 84x4 $13.14 $14.73 

80x8 6.21 6.96 84x4%... 18 08 20.16 

80x3 7.86 8.82 36x4%... 18.72 20.97 

82x8%... 9 09 10.17 86x4%... 18.98 21.21 

83x4 12.38 18 88 87x6 28.45 26.28 

88x4 12.90 14.46 

Send 10% with order, balance 0. O. D. subject to 
Inspection. 

THE OHIO 

GUARANTY TIRE & RUBBER CO. 

5510 Enelid Avenue, Cleveland, Ohio 



Best Rebuilt Tires 

At H Price 

Will Ran 5,000 Miles and More 
These tires are of double thickness and have 12 plies 
of fabric, therefore no punctures, no blowouts. They 
are rebuilt by our special process, Tulcanlxed and 

double treaded. 

80i3 14.50 82x3%.. $5.75 84x4. .. .$7.75 

80x8%.. 5.60 38x4 7.50 86x4 9.00 

Send $1 deposit for each tire ordered, and we will 
send the tire, balance a 0. D. 



CHICAGO D. T. CO. 
1288-87 Wabash Ave. 



Mfrs. 



Chicago 



NEW BLEMISHED TIRE BARGAINS 

(3,500-MUe Guarantee) 



80x3. 



.$6.00 
7.60 



84x4 $12.50 

86x5 17.00 



80x3%... 

We Double Tread your old tires and ran ran tee per- 
fect satisfaction. Give us a trial. 

For recovery, 30x5 $4.00 30x3% $4.50 

84x4 $6.00 

Non-Skid 10% Extra. 
TJNEEDA TIRE CO. „ . 

262 Halsey St. Newark, N. J. 



ACORN TIRE CO.. INC.. 

1547 Michigan Ave., 
Chicago, 111. 

We can save you money on all 
Standard Brand Tires. 

Write for Special Prices. 



Redace Yoar Tire Bills by using our 
DOUBLE TREAD TIRES 

30 x 8% $6.00 84 x 4.... $8.00 

86 x 4% $10.00 

Write for Illustrated Catalogue and Price List to 
B. Li ben A Co., 261 W. 64th St., New York 



Ma gneto— Service Stations 
ALL MAKES MAGNETOS 

are guaranteed as good at sew or money refunded. 
Bosch Magnetos D4. $20.00; DB4, $12.00; DU4 
and DR4, $25.00: D6, DB6, DB4, Dual, $80.00: 
DU6, Dual, $40.00; Mod. A Coils. $12.00. 
Splltdorf 4 cyl. Mods. A.T.X.D.. $10.00; T.B. OoUa. 
$12.0v. 

Eisemann, $25.00; Mea BK4, $25.00; Stmnu BU4 
$20.00. 

Presto tanks, B. $5.00; B, $6.00. 
Oakland 50 radiator. $80.00. 
Studebaker one-man top, $30.00. 

CASS AUTO SUPPLY CO. 



115 Grand River Ave. 



Detroit, Mich. 



MAGNETOS 

S Bosch (High Tension), $20.00 to 940.00 
p Bosch (Dual Systems), $20.00 to $50.00. 
* Elsemann (Low Tension with Coil), $16.00. 
E Elsemann (High Tension), $20.00 to $45.00 
C Remy (with Coil), $20.00. 

t Splltdorf (with Coil), $15.00 to $30.00. 

1 PARTS FOR ALL. MAGNETOS 
A ALWAYS IN STOCK. 
. We handle the entire ignition line. 
Li All work done by experts and guaranteed. 

MEINERT MAGNETO SPECIALTY CO. 

1216 Prospect Ave., Cleveland, Ohio 



— MAGNETOS- 

Bosch DU4, DR4, Single Ign., $26; D4. fit; 
DR6, $30; D6, Dual with Coil. $40; Bosch 
Colls, $12; Splltdorf Round Triple Colls, $6; 
Remy, Michigan, Briggs Colls, $4; Simons 
4 cyl., high tension, $18. 

HERBERT AUC0CK *~ 



STARTING. LIGHTING, IGNITION SYS- 
TEMS AND BATTERIES 
Any make or type repaired by efficient workmen. 
Rewinding; Armatures and Field Colls 
for Haametos, Starting; Motors, 
Generators 
We carry in stock a complete line of Guaranteed 
Rewound Armatures for Immediate shipment. 
Send In your Burnt-Out Armatures for ex 
change. Starter Clutches Regronnd. 
Arthur Jones Electric Co., Chicago, 111. 
BATTERY DEPT., 58 K. 28TH ST., CHICAGO 

Magnetos, Starters and Generators 

promptly repaired by experts. Factory parts carried 
in stock. Service Station for BUur and North Bast 
apparatus and D. S. L. Storage batteries. 

Emels Manufacturing- Co. 
217-221 Iowa St Davenport, Iowa 



STARTING, LIGHTING, MAGNETO, 
BATTERY 
Bepalrs for all makes. Guaranteed. Prompt return 
shipment. Oldest in the business In city. Write 
your needs. P. F. HARTLEY 

Baum and Beatty Sts., Pittsburgh, Pa. 



DELCO 

We repair Deico systems rapidly and accurately. 
Full stock of parts carried. Express and mall orders 



receive immediate and careful attention. 
Delco Repair Co., 244 W. 40th St., N. T. 



«ty 



Supplies and Accessories 



WORLD'S LARGEST SUPPLY HOUSE 

Our stock of supplies and accessories is tke 
largest In the world. We can supply you with every- 
thing yon need at prices that are away below what 
you are paying. _ 

Stramberg and Sehebler carburetors, 
springs, transmissions, axles, motors, 
bodies, radiators, steering gears, mag- 
netos, coils, horns, etc 
Money cheerfully refunded oa anything that Is 
on satisfactory. „ 

Our PRICE WRECKER catalogue contains S,0«e 
Mg bargains— GET A COPT. 

TIMES SQUARE AUTOMOBILE CO. 
largest Automobile Supply House In the World. 
66th Street and Broadway 1210 Michigan Ave., 
New York Chicago, 111. 



For Winter Driving; 

m N ° g st Radiator 

PROTECTOR 

Prevents radiator from freezing. Saves gasoline 
Corrects winter troubles. Keeps driver warm. Why 
use newspapers, cardboard or other unsightly covers 
Instead of this attractive metal shield t Adjustable 
and easy to attach or detach. Price S4-S10. Ask 
your dealer or Mecca Machinery/ Co., St 
Adams St., Brooklyn, N. Y. 



STORAGE BATTERIES 

For all purposes. For all cars 
Everything electrical for all can 

General Lead Battery 6V Electrie Co. 
167S Broadway, New York City 



MONOGRAMS AND INITIALS 
Decalcomanla Transfer Initials and moas- 

grams. You apply them on antomobllea while they 
wait; coat 2c. each; proOt, $1.88 on $1.60 Job; free 

Krtlculars. Auto Monogrram supply Co*, 
ipt. 8, Niagara Bldg.. Newark. N. J. 

AFFA STEERING SPINDLE ADJUSTER 



Also other Specialties for 
Jobbers. Dealers write for 
prices. Goods gnaranteed. 

W.S.GRAFFAM «** «• 



FORDS 



Newton, Mass. 



Schools 



LEARN HOW 

to drive your own ear and how to repair It la the 
best equipped Automobile School In the United States. 
A thorough course of instruction for owners and mea 
desiring to enter the automobile industry as chauf- 
feurs, repairmen or mechanics. Satisfaction guaran- 
teed. Write for free booklet. 

West Side Y. M. C. A. Automobile School 
821 West 67th St., New York 

FREE BOOKLET 
"How to Succeed In the Automobile Business," oa 
application — $40,000 equipment — eight instructor s 
actual work, repairing and driving — Day and even- 
ing classes. Greer Collegre of Motoring;, 
1456 Wabash Ave., Chicago. 



LEARN THE AUTO BUSINESS 
We teach by actual experience, including driving high 
powered care, machine shop practice, assembling, 
tire repairing, etc. latest cars and appliances, 40M 
graduates. Cleveland Auto School, 28tt 
Euclid Ave., Cleveland, Ohio. 



Patents and Patent 
Attorneys 

Mr. Charles Bisks of C Bines, LkL. Eccles, Englsns, 
Is prepared to sell the American Patents and Rights 
of bis Carburetors. Any one purchasing these rights 
can build up quickly In America as successful a 
business as Is carried on In England. Patents con- 
sist of Motor Cycle and Car Carburetors for Petrol, 
Carburetors for Paraffin and Heavy Fuela for Cars 
and Trucks. Better results obtained than from any 
others. Winner of the English "Manufacturers 
Trophy" and most records. Price, $10,000 for the 
entire interest and future Improvements. A certain 
fortune for a live manufacturer. $500 paid down 
will secure the option to purchase for one month. 
C. Blnks, 67. Sn owdon Boad, Eccles, England. 

C L. PARKER, Patent Attorney 

Formerly member Examining Corps, V. 8. Patent 
Office, McGlll Building, Washington, D. 0. 

Pamphlet of instruction sent upon request. 
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THE AUTOMOBILE 



A QUICK 



TURN OVER 



MANUFACTURERS! 

The odd parts and 
material of all kinds 
left over from this and 
maybe previous years* 
manufacturing can be 
quickly turned into 
cash — through the 

Clearing House 
Advertising Columns 

of 

Automobile 

No lot too small nor 
too big to clear up. 

Send us a list of your 
odds and ends and 
without in any way 
obligating you we will 
submit a specimen 
Clearing House adver- 
tisement along with 
advertising rates. 
FOR A 

Quick Turn Over 

ADDRESS: 

The Class Journal Co. 

CLEARING HOUSE DEPT. 

239 West 39th St New York City 

Help & Situations Wanted 

FACTORY MANAGER 

Desires Change 

10 years in charge of automobile and motor manu- 
facturing; previous experience designing and tmllil- 

Imr ..... ..1. t „ i ,_ . . ... | 



„ , . ...UV u,r[-igui,,g tiutj MII1MI- 

Ing special machinery and tools; in present position ' 

as factory manager over 4 years. Address Box »':',] l I 

care of The Automobile. ' I 



TRUCK ENGINEER 
AND DESIGNER 

is open for Immediate engagement. Six years track 
design experience as engineer with one of leading 
truck builders. 

Thorough knowledge of design for high class inter- 
changeable work. University graduate Mechanical 
Engineer. 

Address Box C-428. care The Automobile 



Radiator & Lamp Repairing 

RADIATORS 

Most Durable and Efficient. 

Make New Radiator, allow for old one. 

PRICES BIGHT 
Todd Manufacturing- Co. 
820-24 Mary PI. Minneapolis, Minn. 



RADIATORS 

Fenders, Tanks, Lamps, Repaired in 24 Honrs. 
All work guaranteed. 
FRANCO-AMERICAN LAMP CO. 
186 West 64th St. New York: C ity 

RADIATOR REPAIRS— Lowest prices; prompt 
attention to all orders. Hoods, fenders, tanks and 
windshields made and repaired. Most efficient shop 
In Greater New York. Work called for and delivered. 
The United Auto Radiator A Lamp 
Shop, Inc., 858-862 Bedford At*., Brooklyn, N. T. 
Phone 958 Williamsburg. 



R A 



FENDERS 
TANKS 
HOODS 
LAMPS 

ETC. 



DIATORS 

WEST SIDE AUTO SHEET METAL WO MS 

838 10th Ave., Now York City 

Phone Col. 024 
Made and Repaired. Work guaranteed 



Storage and Shipping 



AUTOMOBILES 
BOXED FOR EXPORT 

Delivered to all steamship piers and rallroadB In 

New York, Brooklyn and New Jersey. 

New Yorlc Cratintr A Forwarding Co. 

Tel. Greeley 4817 523-25 W. 37th St., N. Y. 



Automobiles Boxed for Export 

HENRY C. GRIFFIN A CO., INC., 
143-14B Varick St. 

New York City 



Phone ^ J Spring 



P. BRADY A SON CO. 
Tracking and Storage. Automobiles and Bodies 
Stored. Automobiles boxed for Export 
S52-5S8 Wesjt K8th Street New York 
Telephone 8840 Columbus 



Carbureters 



ALL SEASON'S RECORDS 

made with 

SCHEBLER EQUIPMENT 

Why not get a Schebler Model R Carbureter for 
your car? Our exchange proposition makes it easy. 

J. C. NICHOLS 

Direct Factory Distributor 
1«73 Broadway New York 

SLIGHTLY USED CARBURETORS 
Stromberg, Rayfleld and Model L Schebler In nearly 
all sixes, $8 each. Condition guaranteed. Terms 
C. O. D. or cash with order. When cash accom- 
panies order goods are shipped prepaid. Henry 
A. Cnrrler, Harmony St., Salem. Mass. 



Portable Oarages 

PORTABLE GARAGES and BUNGALOWS. 

We are the largest manufacturers of portable all 
steel garages. We also manufacture wooden garages, 
hungalows, boat honses, factories, schools and 

churches. 

U. S. Portable Bnlldlnsr Co. 

in Bridge St. New York City 

GLOBC BUILDING COMPANY 

Wood and Steel Sectional and Portable Birildint i 

For All Purposes 
Rend for Catalogue Plans furnished 

13-11 Park Row, Now York Cltv 



Engineers 



THOMAS T. GRAY 
RESEARCH CHEMIST AND PETROLEUM ERGIIEER 

Specialising In the examination of Gasoline Lubri- 
cating Otis and Petroleum Products. 

MANUFACI I ItlXf; \Sl> RESEARCH 

LABORATORY 

1361 North Ave., Elisabeth, N. J. 



Machinery 



FOR SALE 

BRYANT THREE SPINDLE CHUCKING 

GRINDER (like new) 
CLEVELAND 2H" AUTOMATIC SCREW 
MACHINE (latest type) 

We also buy new and used machine tools. 
NEW JERSEY MACHINERY EXCHANGE 
21-28 Mechanic Street NEWARK. N. J. 

Manufacturers' 

Opportunities 

AGENCIES DESIRED 

tor a hisTk-clmaa line of Automobiles 
and Antomoblle Accessories, Tlrea, etc., 
by efficient corps of yoaqg salesmen 
of loner experience In antomoblle line 
to cover State - - - 

Jacent territory 
sponslblllty. B 

J. J. Rafferty 
Nad. Stats Bank Bids., 811 Bnsd St., NEWARK, N. J. 



State of New Jersey and ad- 
•rltorjr. Highest financial re- 
ty. Bank references tiven. 



Miscellaneous 



MAILING BAGS*"™"" 



SklpiUltl" 



The new way to mail samples and small 
shipments, doing away with wrapping; and 
tying of packages, saves time, postage, labor 
and eliminates lost, delayed and damaged 
shipments. The best and cheapest way to 
handle small shipments. Write for samples 
and prices. 

NATIONAL BAN CO., 106 Main St, Aurora, III. 



DEALERS i Do your own monogrammlog with onr 
transfer letters. They are durable, artistic, easily 
applied and always ready. Catalog on request. 
MOTORISTS' ACCESSORIES CO. 
Mansfield, Ohio. 



Welding 



Atlas Weldlna- A Cnttlna- Plants.. *1MI.OO 
to $350.00. Guaranteed best on the market or 
money refunded. We weld and machine ready to re- 
place broken crankshafts, crank cases, stripped or 
broken gears, cylinders, etc. All welds guaranteed 
emwl of new parts. Atlnn Welding Works, 
42 Ella. Ave.. Rahrray, N. J. 



DON'T SCRAP ALUMINUM "ANTS— TRIAL BAR 60c 

SO-LUMINUM, new welding compound for alumi- 
num, does away with weak alnmlnnm 
■ olders— perfect Miilmtltute lor acety- 
lene. % time and cost. Use gasoline torch. 
So-Lumlnnm Mfsr. Co.. 1700 Broadway. 
N. Y. 



Cars for Sale — Wanted 



Math e son 

Cars and Repairs Parts 

Frank F. Mathason WIlkea-Barre, Pa. 



Motorists' T Books 



Tire Rebates 

MILEAGE DISPUTES IMPOSSIBLE IF 

REIN'S AUTOMOBILE RECORD 

It Uted.V Simple, Practical, Convenient 

Sold by stationers and auto, clubs. 
Ask for descriptive circular. 

Rain 'a Cvitamt ' 1201 CHESTNUT ST. 
ein s systems, D. pt . a. phila.. pa. 
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TOMOBILE 



, Guards, Fenders, Rsdl- 

IURITE" Deep Drawing Btock, 
I Stock*. Roofing Products, Etc. 

AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg., Plttthurph, Pi. 



KaSTER 



ENGINEERS 

Arc you having trouble with springs? 

50 years' experience in designing and manufacturing commer- 
cial vehicle springs. 

THE E. R. MERRILL SPRING CO. 
826-532 W. 28th Street New York City 

Eatabllaaed In 1883 



Carollte Spark Plugs 

The highest achievement in spark plug construction — 

MASTER CALORITE SPARK PLUGS 

are backed by this broad guarantee — 
"We guarantee Master Calorite Spark Plugs against 
defects of material or workmanship and will replace 
free of charge any Calorite insulators broken by heat 
which are returned to us transportation prepaid." 
All standard threads carried in stock. 
Try Matter Calorite Spark Plugs— Send for 
illustrated literature and trade propoMion 
HARTFORD MACHINE SCREW CO. f 
482 Capitol Ave., Hartford, Conn. 
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Auto Heel Rest for Fords 

Sime B" 1 7" x %" 
Made of frosted aluminum with a % In. 
plain edge— protects the rubber mat on all 
Ford models. Locates the heel for both 
clutch and brake pedals— will not flatten or 
wear thru. 

A neat, useful foot rest, sold by all deal- 
ers, at fl.M each, or will be sent postpaid 
on receipt of the price. 

We also make the Auto Heel Best which 
has been used so extensively on other cars 
for the same purpose. 

Dealers— Send for circular and trade dis- 
count. Made only by 

J. L. LUCAS & SON, Bridgeport, Casio. 




CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altgeld Street, Chicago 




BROWN Impulse Tire Pump 

Why bother with gears, brackets, etc., when a 
Brown Pump can be attached to your motor in an 
instant and always ready for use. 
Outfit ia complete with Q.D. Plug, hose, gauge, etc. 
Price $12.00. Send for leaflet. 

THE BROWN CO. 

210 Belkvue. SYRACUSE, N. Y. 



SSED STEEL FRAME 1 

LrAxl*? Housings -Drop Forcings 
Heavy Stamping* 

) SMITH COMPANY' , 



MilwaxiKs 



EVERY OWNER, REPAIR- 
MAN OR GARAGEMAN 
Should Secure a Copy of 
This Wonderful Book 




Automobile Ignition, Start- 
ing and Lighting 

WITH QUESTIONS AND ANSWERS 

By CHARLES B. HAYWARD 

A comprehensive analysis of the complete electrical equipment of the 
modern automobile, including many wiring diagrams and details of all 
the important starting-lighting systems. 

Some of the Principal Subjects Treated 

Elementary Electrical Principles. The Electric Circuit, Magnetism, Induction Prin- 
ciples in Generators and Motors. 

Ignition. Fundamental Ignition Principles, Sources of Current, Ignition Systems (Dual, 
Duplex, Double Spark, Ford Magnets), Spark Timing, Modern Battery Ignition 
Systems, Testing, Adjustment and Maintenance; Summary of Ignition Instruc- 
tions (Questions and Answers). 

Electric Starting and Lighting Systems. General Features, Lighting Equipment, Prac- 
tical Analysis of Types with Wiring Diagrams, including Auto-Lite, Bijur, Delco, 
Gray and Davis, Remy, U. S. L. Wagner, etc. ; Summary of Instruction on Electric 
Starting and Lighting (Questions and Answers). 

It is the most illuminating and instructive work of its kind ever published. 
Indispensable to the novice and the expert. 

Pocket size, 5}/£ by — 381 pages — 325 wiring diagrams and illustra- 
tions. Flexible leather, gold stamped. 



SSI Paget, 325 illustrations 
Flexible leather, gold stamped 



SENT PREPAID ON 
RECEIPT OF PRICE 



$2.00 



THE CLASS JOURNAL COMPANY, 239 West 39th Street, New York 
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Universal Angle Plate 

Displace your Inaccurate and makeshift rigs with the UNI- 
VERSAL ANGLE PLATE. This beautiful and efflcient tool 
la particularly adapted to Jig and fixture work, and will be 
found Indispensable In the tool room. Has a motion through 
360° horizontally, and 90° vertically. Can be adjusted 
quickly to any angle without disturbing work bolted on 
■late. Accurate graduations with rentier attachment permit 
of especially careful work. Rigid and Well Built. 

Dimension) and Prtcet 

4 I « * 60.00 

8 x 8 75.00 

8 I 10 100.00 

Haa unlimited possibilities of application for exceptional 
work on Lathes, Planers. Milling Machines. Snapers, Drill 
Presses and Grinders. 

Boston Scale and Machine Company 

Mm... U. S. A. 




Equip 

Your 

Garage 

With a 

Whitney 

Hand 

Miller 



ao you won't havo 
to turn away prof- 
itable repair busi- 
ness, or turn it 
over to the ma- 
chine shops. 

The Whitney 
will take care of 
any milling job in the line of auto repairs. With it you 
can cut gears, cams, sprockets, do key-aeating, straddle 
milling, profiling, slotting, slabbing, drilling, die sinking 
and countless other operations. 

With this all-around machine you can handle the work 
in your own garage. You can avoid delays; you can 
accommodate customers. 

Simply tend a postal for Catalog No. • • 

The Whitney Mfg. Co., Hartford, Conn. 

Chains, Keys, Hand Milling Machines 



THE ADVERTISERS' INDEX la published as a convenience and not as 
« port of the ad-eruain- contract. Every care will be taken to index 
Ho allowance win be made for errors or failure to insert. 



A 

American Ball Bearing Co 94 

American Bronze Co 93 

American Sheet & Tinplate Co 105 

American Technical Society 89 

American Vanadium Co 64 

Atwater Kent Mfg. Works 94 

B 

Babcock Co., H. H 73 

Bay State Pomp Co 89 

Bearings Co. of America 98 

Beaver Mfg. Co 97 

Bosch Magneto Co 95 

Boston Blacking Co 88 

Boston Scale & Machine Co 106 

Bower Roller Bearing Co 1 

Braender Rubber & Tire Co 98 

Brown Co 105 

Brown-Lipe Gear Co 93 

Brown Mfg. Co., J. W 95 

C 

C & C Sales Corp 90 

Celluloid Cleanser Co 107 

Central Steel Company 108 

Champion Ignition Co 84 

Chase & Co., L. C 57 to 60 

Clark Equipment Co 52-53 

Columbia Graphophone Co 95 

Continental Motors Corp 96 

Columbia Varnish Co 93 

Corcoran-Victor Co. 95 

Cullman Wheel Co 105 

D 

Day-Elder Motor Corp 75 

Dover Stamping & Mfg. Co 107 

Da Pont Fabrikoid Co 66 

Dyneto Electric Company 98 

E 

Eclipse Machine Co 80 

Edmunds & Jones Corp 97 

Edwards Mfg. Co 93 

Eisemann Magneto Co 8$ 

Electric Auto Lite Co 93 

Elgin Motor Car Corp 69 

Ellis-Smith Mfg. Co 84 

F 

Fafnir Bearing Co 70 

Firestone Tire & Rubber Co 95 

G 

General Electric Co 61 

Gibson-Hollister Mfg. Co 94 

Grossman Mfg. Co., Emil 98 

Gulf Refining Co 90 

H 

H. & D. Company 90 

Hal Motor Car Co 83 

Hamilton Corp. 54*55 

Harrison Mfg. Co 50 

Hartford, E. V., Inc 96 

Hartford Machine Screw Co 105 

Hawthorne Mfg. Co 98 

Herschell-Spillman Co 83 

Hess-Bright Mfg. Co 68 

Houk Mfg. Co 94 

Hyatt Roller Bearing Co 96 

I 

Indiana Rubber & Ins. Wire Co 97 

J 

Johns-Manville Co., H. W ,, 96 

Johnson & Son, S. C 93 
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K 

Kissel Motor Car Co 98 

K-W Ignition Co 97 

L 

Laminated Shim Co 86 

Le Roi Company 89 

Liberty Motor Car Co 93 

Lucas & Son, J. L 105 

Lycoming Foundry & Machine Co 94 

M 

Mercer Automobile Co 97 

Merrill Spring Co., E. R 105 

Meyercord Company 9° 

Mitchell Motors Co., Inc 6a 

Moon Motor Car Co 3rd Cover 

Monroe Motor Co 7* 

Motometer Co 77 

Motor Age 9« 

Motor World 94 

Mutty Co., L. J 86 

N 

National Motor Car & Vehicle Corp 49 

National Rubber Co 96 

New Departure Mfg. Co * 

New Process Gear Co 56 

Norma Co. of America 3 

N. Y. & N. J. Lubricant Co 96 

O 

Oakley Chemical Co 87 

P 

Pantasote Co 63 

Parish & Bingham 9* 

Park Drop Forge Co 87 

Pax son Co., J. W 87 

Perlman Rim Corp 9* 

Pfau Mfg. Co 93 

Pittsfield Spark Coil Co 94 

Pouvailsmith Corp 74 

Prest-O-Lite Co 93 

R 

Regal Motor Car Co 93 

Remy Electric Co Back Cover 

Republic Rubber Co 71 

Rockwood Mfg. Co 96 

S 

S. K. F. Ball Bearing Co 65 

Salisbury Wheel & Mfg. Co 97 

Sheldon Axle & Spring Co 95 

Simms Magneto Co 88 

Smith Co., AO 105 

Splitdorf Electric Co 79 

Starrett Co.. L. S 88 

Standard Electric Tool Co 97 

Steel Products Co 78 

Stewart- Warner Speedometer Corp and Cover 

Stromberg Motor Devices Co 94 

Studebaker Corp 4 

T 

Texas Company 67 

U 

United Alloy Steel Corp 86 

U. S. Ball Bearing & Mfg. Co Front Cover 

W 

Waltham Watch Co. . . 51 

Ward Leonard Electric Co 95 

Warner Gear Co 91 

Waukesha Motor Co 93 

Weston Electric Instrument Co 98 

Whitney Mfg. Co 106 

Winkley Co. 98 

Woodworth Mfg. Co 7a 

Wyman & Gordon Co 81 

Z 

Zapon Leather Cloth Co 85 

Zenith Carburetor Co 95 



D O 



INDE STKUCTIBLE 

HEADLIGHT BULB CAR-RI 

JZGTL 

FORD 





leslructible Head 
the problem. It 
;r provided with socket a 
ch holds the bulbs more se- 
the lamps themselves. Keep 
it in your tool kit, always ready when 
needed. 

Saves annoyance and prevents accidents 
in night driving. 

DOVER STAMPING & MFG. CO. 

BRIDGE, MASS. 



PIUCE 





(Q:lluloid(Ieansi 



REMOVES DIRT, SCRATCHES AND* DISCOLORA- 
TIONS FROM AUTOMOBILE CURTAIN WINDOWS 
AND PRESERVES THE CELLULOID 

ALONE IN ITS FIELD 

C-E-Z Celluloid Cleanser is tbe only satisfactory 

preparation of Its kind and for Its purpose. All other substances 
either dissolve, ■crntch, abrase or discolor the celluloid. 
C-E-Z Celluloid Cleanser re-pollahes the surface— prevents 
cracking-, frosting- and aging- of the celluloid— extends lta 
life and uaefulneas. 

C-E-Z Celluloid Cleanser Is endorsed by automobile manu- 
facture™; dealers, supply, garage and repair men; auto-top makers 
and car owners. 

SOLVES ALL CELLULOID WINDOW PROBLEMS 



C-E-Z Is put up in 
attractice. 3-colored, 
screw - cap. double- 
ended cans. 



C-E-Z is packed one 
dozen in a handsome 
"attention - getter" 
display carton. 



PRICE, 50c 



Attractive 
Prouosttlon 
to the Trade 



Every car owner a 
sure customer. 

Descriptive Lit- 
erature sent 
Free on Re- 
quest. 
Write Today 



Sold Thru 
Dealers Only. 



Celluloid Cleanser Co. 

Dept. D, Tower Bldg. 

CHICAGO, U. S. A. 
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"AGATHON" Special Analyse* 
"AGATHON" Vanadium 
"AGATHON" High Carbon 
"AGATHON" Chrome Nickel 
"AGATHON" Chrome Steel 
"AGATHON" Chrome Vanadium 
"AGATHON" Nickel Steel 



inlll 



CATH #N STEELS 



Toledo Yesterday ; | 

Agathon Today j 

In the days of the Spanish Inquisition men did all their ^5 

fighting hand to hand. The chief use for steel was in s 

cutlery, and the best steel was found in the swords forged == 

at Old Toledo. =j 

Today the strongest steel to withstand the strains and = 

wear of modern usage has all the better qualities of the = 

Old Toledo product — together with the improvements in |gj 

quality which only time and experience can bring. It is — = 

AGATHON STEEL | 

THE CENTRAL STEEL CO. 1 

MASSILLON, OHIO W 

DETROIT OFFICE— 326-27-28 Ford Building. = 

F. Walter Gulbert, District Representative = 

CLEVELAND OFFICE— Hlckox Building, S£ 

The Hamlll Hlckox Co., District Representatives = 

CHICAGO OFFICE— Room 1511-12 Lytton Bldg., = 

14 East Jackson Blvd., A. Schaeffer, District Sales Manager SK 

PHILADELPHIA OFFICE — 902 Wldener Building, S= 

Frank Wallace, District Sales Manager = 

GENERAL EXPORT AGENTS = 

J. E. Dockendorff & Co., 20 Broad St., New York, N. Y. = 



llllllllllllllllllllll 
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I MOON MOTOR CAR CO 
] ST. LOUIS , MO. U.S.A. 



ON the boulevard — in the park— along city streets 
or country roads — Moon Cars more than "hold 
their own" in size, comfort, beauty of line, speed 
and ease of operation. 

Distinctive and individual in design, they look and act 
twice the price. The motor — Continental- Moon — is 
powerful, smooth -running, splendidly constructed. 
Topnotch materials, workmanship and finish make 
every unit worth featuring. Big and roomy — long 
wheel base. Upholstered in genuine tan Spanish 
leather without extra charge. 

Six-43 Tourlnj Six-43 Roadster Six-43 Cabriolet Six-66 Coupe 

$1295 $1295 $1950 $2250 

Six-66 Tourini Six-66 RoaStler Six-66 Cabriolet Six-66 Sedan 

$1690 $1690 $2250 $2350 

— all fully equipped 
Moon Dealers the country over — not only in the large cities but 
in the smaller ones — are finding Moon Cars an exceedingly 
attractive and profitable line. 

High-elass Dealers 
who are considering an addition to or a change in their lines; 
also high-class men who are contemplating entering the automo- 
bile field — men of good moral standing in their communities and 
with the necessary financial baching — are invited to write us. 



MOON MOTOR CAR COMPANY 



ST. LOUIS, U. S. A. 




RE MY 

Starting Liqhtinq 
nqnition ^ 5 



Standard equipment, year 
after year, on America's 
foremost cars. Accurate 
quality production. 



1 




Homy SJ/qcMc Co, 

Sales vSlmpnoormq Offices' Detroh" FactoriQS > finder/on. Ind- 
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Maud VAnphere Crool 
Stanford University, CaL 
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Motors vary in number of cylinders, in design, 
in construction. But there is only one that is 
recognized as standard — the Continental. 

Several hundred manufacturers of motor vehicles in the 
United States compete actively for the favor of the buying 
public. Many of them build their own motors, each with 
entire confidence that his motor is superior to the others. 
But more than 150 manufacturers of automobiles and 
motor trucks agree that among all present-day motors the 
Continental stands foremost. They express their convec- 
tion in the most sincere way: by using the Continental 
Motor in their product. 

That their confidence is not misplaced is indicated by 
the notable success of these manufacturers, for their 
judgment is supported by that of the motoring public, who, 
after trying all the various types of motors, approve the 
Continental as America's standard. >• 

CONTINENTAL MOTORS CORPORATION 



Offices: 

Detroit, Mich.jP 

Largest exctkiife 



tiwit'r iiiiinii/dtn 




Factories: 

Detroit — Muskegon 



world. 



ntnrs 



Ten cents a copy 
Three dollars a year 
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Stewart Speedometer 
for Fords 



10 



$ 3 



50 



Stewart 
Hand Operated 
Warning Signal 



no 



Stewart 
Vacuum System 



o<dlu< 

Here's Your Chance 
For Added Profits 

Live dealers everywhere find Stewart 
Products ready money makers — fast, con- 
sistent sellers — Winter and Summer. 
Profit by their experience. 
Stop trying to "put across" unknown ac- 
cessories. Take the sure thing — the adver- 
tised accessory — the one that's known and 
liked. That's the way to make your business 
pay. 

Don't clutter up your shop with a slow 
moving stock. 

Handle accessories like the Stewart Vac- 
uum System. It's on over 70% of all makes 
of cars for 1 9 1 7. And thousands of old 
cars still need it. It's the one system that's 
cured of all the ills of other gasoline 
systems. 

The Stewart Tire Pump is another big 
seller. So are Stewart Warning Signals, 
Stewart V-Ray Spark Plugs, Stewart 
Speedometers for Fords. 

Put in a good, strong stock of these 
Stewart Products. 

They will mean lots of jingling dollars in 
your pocket before the year is over. 
Act now. 

STEWART - WARNER 
SPEEDOMETER CORPORATION 

CHICAGO, U. S. A. 



Stewart 
Tire Pump 



12 



$ 25 



Stewart 
Speedometer 



•k 



Motor Driven 
1 Warning Signals , 



$1 



Stewart V-Ray 
Spark Plug 



>50 



Warner 
Auto-Meter 
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KING 



in four body models of exceptional 
comfort, convenience and luxury, 
each mounted on that powerful 
chassis — still further refined — which 
achieved the sixteen famous 
King road records of last 
year. Can you get more by 
paying more is the ques- 
tion these cars will ask you. 



All prices quoted may be advanced at any time 




Write for descriptive matter and name of 
nearest dealer 

Wire Wheels »100 extra— all models 
Prices F. O. B. Detroit 

KING MOTOR CAR COMPANY 

DETROIT 
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OILZUM VICTORIES IN 1916 



RACE DISTANCE SPEED WINNER CAR 

First: In Ascot Sweepstakes, Los Angeles, March 5 100 miles 68.18 m.p.h. Pullen Mercer 

First: In Match Race, Los Angeles, March 19 50 miles 69.28 m.p.h. O'Donell Duesenberg 

First: In Corona Grand Prize Race, California, April 8 300 miles 86. S m.p.h. O'Donell Duesenberg 

First: In Ascot Motor Derby, Los Angeles, April 16 150 miles 67.4 m.p.h. O'Donell Duesenberg 

First: In Fresno, Cal., Road Race, April 29 300 miles 61.01 m.p.h. O'Donell Duesenberg 

First: In Coney Island Cup Race, May 13 20 miles 106.71 m.p.h. Aitken Peugeot 

First: In Metropolitan Trophy Race. NewYork, May 13 150 miles 96.53 m.p.h. Rickenbacher Maxwell 

First: In International Sweepstakes, Indianapolis, May 30 300 miles 84.05 m.p.h. Resta Peugeot 

First : In Chicago Auto Derby, June 11 300 miles 98.61 m.p.h. Resta Peugeot 

First : In Sioux City Speedway Race, July 8 20 miles 78.40 m.p.h. Wilcox Premier 

First: In Sioux City Speedway Race, July 8 50 miles 72.57 m.p.h. Wilcox Premier 

First: In Omaha Speedway Race, July 15 150 miles 99.02 m.p.h. Resta Peugeot 

First: In Tacoma Montamarathon, August 5 300 miles 89.30 m.p.h. Rickenbacher Maxwell 

First: In Speedway Grand Prix, Chicago. August 19 50 miles 100.42 m.p.h. Resta Peugeot 

First : In Cincinnati Derby, September 4 300 miles 97.06 m.p.h. Aitken Peugeot 

First: In Harvest Auto Racing Classic, Indianapolis, September 9. ... 20 miles 95.08 m.p.h. Aitken Peugeot 

First: In Harvest Auto Racing Classic. Indianapolis, September 9. ... 50 miles 91.83 m.p.h. Aitken Peugeot 

First: In Harvest Auto Racing Classic, Indianapolis, September 9. . ..100 miles 89.44 m.p.h. Aitken Peugeot 

First: In Astor Cup Race, NewYork, September 30 250 miles 104.83 m.p.h. Aitken Peugeot 

First: In Grand American Race, Chicago, October 14 250 miles 103.99 m.p.h. Resta Peugeot 

First: In Harkness Gold Trophy Race, New York, October 28 100 miles 105.95 m.p.h. Aitken Peugeot 

First : In Vanderbilt Cup Race, Santa Monica, November 16 294 miles 86.98 m.p.h. Resta Peugeot 

First: In Grand Prize Race, Santa Monica, Nov. 18 403 miles 85.59 m.p.h. Aitken Peugeot 

First . In Ascot Derby, Los Angeles, November 30 150 miles 67.54 m.p.h. Rickenbacher Duesenberg 

Send for Booklet "Crystal Clear " and Attractive Race Poster 

THE WHITE & BAGLEY COMPANY 

... WORCESTER, MASS., U. S. A. 
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Motor Oils 




Lubricants 



DISTRIBUTORS 



Western Rubber ft Supply O.. Los Angeles. Pasadena. Snn Diego. Cal. 

Edwin F. Merry. Vnn Ness Ave. & Hayes St.. San Francisco. Cal. 

Shaffer Supply Co.. Denver. Colo. 

Universal Auto Company. Hartford. Conn. 

Stewart Wholesale Co.. Boise. Idaho. 

Wilcox & Uerr, Ine.. Indianapolis, Ind. 

Western Auto Specialty Co.. Iowa City, Iowa. 

Bennett Auto Supply Co . Sioux City. Iowa. 

Darling Automobile Company. Auburn. Me. 

Darling & Kidder Co.. Portland, Me. 

Green ft Swclt Co.. 821 Boylston St.. Boston, Mass. 

The Tarhell-Watters Co., Sprlngfleld, Mass. 

Kansas City Automobile Supply Company. Kansas City. Mo. 

The Francis Motor Sales Co., Mllford and Oneonta. N. Y. 

Whlttemore-Slm Co., 1976 Broadway, New York, N. Y. 



A. H. Marshall Co., Inc.. Plattsburg, N. Y. 
G. M. Toe Water & Co., Cincinnati, Ohio. 
Rasmussen & Company. Portland. Ore. 

Cahall Motor Supply Co.. S. W. Cor. Broad and Parrish St».. Pblla 
delphla, Pa. 

GoodhyUnnktn Company. 57 Washington St.. Providence. R. I. 

The Cameron & Bnrkley Co., Charleston, S. C. 

Merchants Auto Storage Co., 18 So. Fourth St.. Memphis. Tenn. 

W. T. Wroe ft Sons. Austin, Tex. 

Sanders Bros. Co., Richmond, Va. 

Comet Motor Co.. Ltd., Montreal, Quebec. 

James S. Neill & Sons. Ltd., Fredericton, N. B. 

Michael Brt. Ltd., Winnipeg, Can. 

John Danks ft Son, Pty.. Ltd , 391-403 Bourke St., Melbourne, Australia. 

Cornell. Limited. Adelaide, South Australia. 
Empire Oil Co.. Wellington. New Zealand. 
The F. W. Home Co . Tokyo. Japan. 
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THE HIGH QUALITY OF WY- 
MAN-GORDON products extends 
beyond the quality of steel used and 
the character of workmanship in- 
volved. It includes designing, the 
capable handling of manufacturing 
problems submitted to us, the co- 
operation offered by a staff of experts 
who have concentrated upon \\\\s par- 
ticular subject of "forgings to fit the 
case." 

THIS STANDING OFFER OF CO- 
OPERATION' HAS BEEN AC- 
CEPTED by manufacturers and en- 
gineers standing among the very 
highest in the industry. And they 
have accepted it not only because it 
brings the best results, but also be- 
cause it is undoubtedly the most 
economical method they could pos- 
sibly pursue. 

WYMAN - GORDON CO. 

WORCESTER. MASS. 



Cleveland 



Detroit 



0 



GUARANTEED 
FOR6 ING S 



\ 
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Not a Selected dealer 1 
nor a -picked territory I 

an entire gtateiotra-wholeyear J 

^om^ a 344% increase 
in Studebaker Sales over 
la£t yea*. 

Xhe advantage or navxs% 
Studebaker value back of yptl 



E 



VER see more convincing proof of a car's quality? 344% 
increase in 1916 over 1915 sales in this ONE State! 



And remember — this striking increase in 
Studebaker sales in Wyoming is not the work of 
just one energetic dealer, or of a dealer who's 
luckv in his territory. It covers the WHOLE 
State — ALLthe dealers in the State — all the vary- 
ing local sales conditions. And just one thing 
made it possible— STUDEBAKER VALUE 
BACK OF EVERY DEALER. 

This record of the Wyoming dealers, and the 
constantly increasing sales of Studebaker cars in 
every other State, is convincing evidence of 



Studebaker VALUE. It demonstrates conclu- 
sively that Studebaker is the easiest fine car on 
the market for a dealer to sell. 

Selling a car designed in thorough accord not 
only with what the buying public wants but also 
with what the whole industry approves as GOOD 
engineering practice — and with Studebaker 
VALUE back of him — a Studebaker dealer's 
selling efforts are bound to be more productive. 
That's why it pays to be a Studebaker dealer ! 



South Bend, Ind. 



STUDEBAKER 

Detroit, Mich. 

Address all correspondence to Detroit 



Walkerville, Ont. 
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To Build Sunbeam 
Engines in U. S. 

Sterling Co. Secures Manufac- 
turing Rights— Twelve-Cyl- 
inder Out Next Sept. 

Buffalo, N. Y., Feb. 2— The Sterling 
Engine Co., this city, has secured the 
manufacturing rights for the production 
in America of Sunbeam engines. That 
this company had in its possession one 
of the latest twelve-cylinder Sunbeam 
aviation engines was a current rumor 
3 months ago. The truth of this re- 
port is now confirmed. The company 
hopes to have an American-made Sun- 
beam twelve-cylinder aeroplane engine 
running about September of this year. 

Considerable difficulty, it is stated, 
was experienced in obtaining permis- 
sion from the British Admiralty for the 
export of particulars regarding the Sun- 
beam products, but this was eventually 
overcome. 

5,000 Jordans for 1917 
Cleveland, Feb. 7 — The Jordan Motor 
Car Co., this city, will turn out 5,000 
cars in 1917. President E. S. Jordan, 
in a report at the annual meeting, stated 
that between beginning of production in 
August and Jan. 1, more than $1,000,000 
worth of materials were used and paid 
for. A production of ten complete cars 
per day is the present output. The same 
officers and directors were elected for the 
coming year. 

Engineers Agree on One Grade of Fuel 

Detroit, Feb. 7 — Automobile engineers 
and oil company representatives met here 
today and agreed on a gasoline ordi- 
nance. The ordinance proposed calls for 
one grade of fuel which will show a total 
of 20 deg. boiling at 220 deg. Fahr. 
The fuel can either be distillate or 
cracked. The experts from the oil com- 
panies wanted 16 per cent boiling at 212 
deg. claiming it better for warm weather, 



but the automobile engineers refused, 
stated it unsatisfactory for winter and 
the 20 deg. was named instead. 

Those in attendance at the meeting 
were Inspector J. C. McCabe, Municipal 
Safety Engineering Dept. ; C. C. Hinkley, 
chief engineer of the Chalmers company ; 
W. O. Thomas, consulting engineer; A. 
R. Miller, E. D. Johnson of the Indiana 
Standard Oil Co.; J. Ram, Rath Oil Co.; 
K. W. Zimmerschied, chief metallurgist 
of the General Motors Co.; Russell Huff, 
chief engineer of the Dodge company; 
G. Holley, of the Holley Bros. Co.; D. 
McCall White, chief engineer of the 
Cadillac company; J. G. Vincent, vice- 
president of the Packard company; 
Guido Behn, chief engineer of the Hud- 
son company, and R. L. Francis, of the 
Central Oil Co. 

U. S. Standard Screw Thread Tolerances 
Invoke S. A. E. Aid 
Washington, D. C, Feb. 6 — On Jan. 
10 a bill was introduced in Congress by 
Mr. Tilson to provide for the appoint- 
ment of a commission to standardize 
screw thread tolerances, so that the War 
Department and other government de- 
partments which purchase machinery 
would make the same demands in this 
respect. The suggestion is that the com- 
mission shall contain government repre- 
sentatives from different departments 
and appointees of the American Society 
of Mechanical Engineers. 

To Consult Manufacturers 

A hearing took place yesterday for 
the purpose of a discussion of this bill 
and among those invited to attend was 
the Society of Automotive Engineers, in 
order that information could be given 
regarding the S. A. E: fine pitch threads 
established in 1906. It appears that in 
the formation of the suggested standards 
makers of taps and screws will be con- 
sulted as well as users, and it is the belief 
of Dr. Stratton, director of the Bureau 
of Standards, that it will be possible 
for the industry and the government de- 
partment to agree upon a practice which 
both can follow. 



S. A. E. Council 
Plans for 1917 

Approves Entire Draft of 
Standards Committee— No 
Boat Trip This Year 

Chicago, III., Feb. 1 — The regular 
January meeting of the Council of the 
Society of Automobile Engineers was 
held this afternoon at the Chicago Auto- 
mobile Club, the session partaking large- 
ly of organization work for the present 
year. The entire draft of the Stand- 
ards Committee was approved by the 
Council, and Chairman John G. Utz has 
now his organization complete and decks 
cleared for 1917 standards work. 

The Council voted unanimously not to 
take a boat trip during the mid-summer 
meeting as has been the custom for the 
past 2 .years. This is largely due to the 
fact that the activities of the society have 
been very materially broadened because 
of consolidation with such other engineer- 
ing bodies as aviation, tractors, and 
marine motoring. The capacity of the 
largest available lake steamers suitable 
for summer sessions was reached last 
year, and it was impossible to secure ade- 
quate accommodation for the enlarged 
society on any boat. It has not been def- 
initely settled where the summer session 
will be held, but the 1917 meetings com- 
mittee has the matter in hand and hopes 
to make some definite announcement in 
the near future. 

Winter Meeting in Chicago? 

There has been some talk around 
the automobile show this week along the 
line of holding the winter meeting of the 
society next year in Chicago. Each 
year sees Chicago's great business show 
increasing in this field and the represen- 
tation of the industry is generally 
greater at Chicago than at New York. 
The suggestion that the S. A. E. hold 
its dinner and winter meeting in this city 
has met with generally favorable re- 
(Continued on page 322) 
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Fiat Co. To Build 
Small Car 

Will Sell at About $2,000 and 
Will Be Announced When 
Peace Is Declared 

\ New York, Feb. 3— The F. I. A. T. Co., 
Poughkeepsie, N. Y., will invade the 
medium-priced automobile field as soon as 
peace- is declared, according to J. S. 
Josephs, of the American company, who 
arrived here Feb. 1 after a trip to the 
factory of the parent Fiat company in 
Turin. As soon as the war is over, the 
Fiat company will enlarge its Pough- 
keepsie plant to nearly ten times its pres- 
ent size and will produce on a large scale 
a car selling around $2,000. The ar- 
rangements for building a medium-priced 
car will not mean the discontinuing of 
the higher-priced models. 

Mr. Josephs, who was formerly treas- 
urer of the company, is now in charge of 
American manufacturing and sales. The 
Italian company recently acquired con- 
trol of the American factory, buying all 
of the stock of the Poughkeepsie factory 
except that held by Mr. Josephs. 

The factory in Turin now employs 
17,000 men and is turning out 2000 mo- 
tor vehicles a month. It also has a 
monthly output of sixty aeroplanes. The 
Poughkeepsie plant, it is stated, will 
probably put an aeroplane engine on the 
market. 

Mr. Josephs declared there is no pos- 
sibility of the Fiat company shipping two 
of its racing cars to the United States on 
account of conditions in Italy, where all 
of the automobile production is- under 
government control. A special permit 
must be obtained from the Rome au- 
thorities who are usually reluctant in 
such matters on account of the need of 
automobiles in the army at the present 
time. 

The Italian factory has been enor- 
mously increased since the outbreak of 
hostilities. On two occasions the capital 
has been increased, until it now stands 
at 29,750,000 lire, roughly $5,900,000. A 
new four-story factory is now being con- 
structed. A chassis test track is being 
built on the roof. This factory, it is 
stated, will alone be able to produce 20,- 
000 complete^cars a year. 

Velie to Advance Prices $50 on Open 
Cars 

New York, Feb. 2 — The Velie Motor 
Vehicle Co. will advance its prices $50 
on March 1 on all its open cars. On that 
date the following prices will prevail: 
Model 28, five-passenger touring, $1,185; 
with detachable sedan top, $1,385; four- 
passenger companionable roadster, 
$1,185; two-passenger roadster, $1,165. 



Model 27, seven-passenger six, will sell 
for $1,650. 

The closed body types are the four- 
passenger coupe at $1,750, the touring 
sedan at $1,685, and the_ town car at 
$2,250. 

Acme Truck Prices Advanced 

Cadillac, Mich., Feb. 6 — Prices of 
Acme trucks produced by the Cadillac 
Auto Truck Co. have been advanced, ef- 
fective Feb. 15. The new prices are: 
One-ton, $1,575 instead of $1,500; 2-ton, 
$2,200 instead of $2,100; 3-ton, $3,000 
instead of $2,900. All orders booked 
prior to Feb. 15 with deposits will be 
subject to the old prices. 

N. A. C. C. Forms Export Department 
Detroit, Feb. 5 — The National Auto- 
mobile Chamber of Commerce recently 
voted to form an export department for 
the benefit of its 101 members. Exports 
for 1916 were about $96,000,000, or 10 
per cent of the entire motor car pro- 
duction. 

Hayden Resigns from Pullman 

York, Pa., Feb. 2— H. W. Hayden has 
severed connections with the Pullman 
Motor Car Co. and is about to enter into 
another manufacturing business. Mr. 
Hayden was formerly general manager. 
That office has been abolished and in its 
stead all departments will report to the 
operating board, consisting of Messrs. 
Keyworth, Hoff and Schmidt. 

Ford Trucks Ready in April 

Detroit, Feb. 5 — It is reported that 
the Ford Motor Co. will produce a truck 
and will have it ready to sell by April 
1. The reports add that the company 
has contracted for material for 260,000 
of these trucks. 

Simplex Working on New 
Four 

Town Car Chassis to Sell 
at $4,000— L-Head Motor 

New York, Feb. 3— The Simplex 
Automobile Co., New Brunswick, N. J., 
is working on a new four-cylinder town 
car, which will be brought out some 
time next winter. It will have an L-head, 
4 by 5-in. motor, cast in block, develop- 
ing about 35 hp. The chassis will sell 
'for $4,000. The wheelbase will be 125 in. 

Capacity of the plant is now 500 of 
the sixes a year. The company expects 
to build about 800 of the fours a year. 

The first motors of the Hispano-Suiza 
type, made by the Wright-Martin Air- 
craft Corp., in the local Simplex plant, 
have been most successful. Production 
of these motors is expected to reach ca- 
pacity by March 1. The capacity of this 
plant is now 300 Hispano-Suiza motors 
per annum. 



To Reconsider N. Y. 
Truck Fees 

Governor May Appoint New 
Commission to Determine 
Equitable Rate of Taxation 

Albany, N. Y., Feb. 6 — It is almost 
certain that Governor Whitman will ap- 
point a new commission to determine a 
new schedule of fees for motor trucks 
and omnibuses in New York State to re- 
place those ratified last week and which 
he signed. This is the result of a hearing 
before the Governor to-day attended by 
motor truck interests throughout the 
State, who pointed out that the Hewitt- 
Wells bills were unfair because they were 
railroaded through the Legislature with- 
out adequate hearings and because the 
taxes were based on gross weight of 
vehicle and load with no consideration 
of speed, kind of tire, or weight per inch 
of tire width. 

Upon these grounds a strong appeal 
was made for the repeal of these drastic 
truck bills. This will not be granted. 
Truck users will have to pay this year's 
fees at the new rate unless the commis- 
sion to be appointed should determine 
upon its new rate before the end of the 
year. Then it is possible that a pro- 
rata share of the 1917 fees may be re- 
turned. All 1917 fees should be paid 
under protest. 

It was urged at to-day's meeting that 
the new highway commission consist of 
a motor truck engineer, a highway en- 
gineer and a State engineer. 

Saxon Production Only Slightly Delayed 

Detroit, Feb. 5 — Assembling is al- 
ready being done in property just leased 
by the Saxon Motor Car Corp. follow- 
ing the fire at the company's plant last 
week, where $500,000 damage occurred, 
and mill sites are being secured this 
week in which all production will im- 
mediately begin. The company has 
plenty of material for assembly on hand 
and as the necessary machinery can 
be secured at once it will be but a few 
days when all employees are again at 
work. 

The service department was not dam- 
aged and is able to supply repair parts. 

The fire, which started in a repair 
shop and passed from there to the test 
repair room and further into the fac- 
tory, destroyed 200 cars. 

The company is erecting a large plant 
on the outskirts of Detroit, and will 
hasten its completion, which was first 
planned for June 1 but will now prob- 
ably be finished within 90 days. In 
the meantime business will be complete- 
ly cared for by temporarily rented fac- 
tory buildings. 
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New Co. to Handle 
Pullman Sales 

Capital $250,000 — New Six 
Ready Soon— $4,000,000 
Business in 1916 

York, Pa., Feb. 6— The Pullman 
Motor Car Corp. has been formed in 
Delaware with a capital of $250,000 for 
the purpose of marketing the entire out- 
put of the Pullman Motor Car Co. The 
latter company will continue to manu- 
facture Pullman cars, but has turned 
the entire selling of them over to the 
newly-formed corporation. 

The stock of the new corporation is 
held by the same interests that control 
the Pullman Motor Car Co., and the 
purpose of the selling organization is to 
assume all of the guarantees, financial 
obligations connected with the sale of 
the Pullman product. Existing contracts 
with all Pullman dealers continue as 
heretofore, and the new corporation will 
maintain all of the guarantees on all 
Pullman cars sold in the past as well as 
in the future. 

During the past year the business of 
the Pullman Motor Car Co. approxi- 
mated $4,000,000, which was done on a 
capital of $500,000, which was quite in- 
adequate for such a total of business. 
Plans are under way for an increase of 
capital to provide sufficient working 
funds and for an increase in factory 
facilities. 

Increased finances will be controlled 
by the present stockholders, who are 
largely business men of York and east- 
ern Pennsylvania. J. C. Schmidt, form- 
erly chairman of the board of directors, 
is president of the Smith Ault Paper Co. 
and director in many public utilities in 
eastern Pennsylvania. Geo. H. Schmidt, 
his brother, is a corporation lawyer. 
Carlton Hoff is production manager of 
the American Chain Co., York; W. A. 
Keyworth is president of the First Na- 
tional Bank, York, and J. E. Baker is a 
large coal and limestone operator in 
eastern Pennsylvania. 

The company will bring out in a few 
weeks a new six-cylinder model at a very 
low price, and to be built in quantities. 

Cortex, New Substitute for Asbestos in 
Facing Disk Clutches 

Indianapolis, Feb. 5 — A new material 
for facing disk clutches is being manu- 
factured by the Hide, Leather & Belting 
Co. It is a composition containing a 
quantity of cork and will be sold under 
the trade name of Cortex. For this ma- 
terial it is claimed that the coefficient of 
friction is higher than that for asbestos 
compounds, and that prolonged use does 
not cause glazing or make the material 



hard, and that there is no restriction in 
the supply of the materials. At the same 
time the cost is stated to be from one- 
half to one-third less than that of 
asbestos. The material is applied in ex- 
actly the same way as the ordinary rings 
for disk clutches, and the company is 
prepared to make facings interchange- 
able with asbestos facings for any dry 
disk clutch. 

Stephens Makes Organization Changes 

Freeport, III., Feb. 3 — The Stephens 
Motor Branch of the Moline Plow Co., 
this city, has made several changes in 
the organization. H. C. Dunning has 
been appointed assistant to General 
Manager H. J. Leonard, and will take 
charge of his new post Feb. 15. J. E. 
Corbielle, formerly with an eastern com- 
pany, has been appointed superintendent 
of the automobile department of the 
Stephens plant, to succeed R. A. Stick- 
ney, resigned to take service with an 
eastern concern. William Stewart has 
been appointed sales manager in charge 
of the southern Wisconsin and northern 
Illinois territory. 

Beijer Officers Re-elected 

Stevens Point, Wis., Feb. 3 — All of 
the officers of the Beijer Hydraulic 
Transmission Co., this city, were re- 
elected at the annual meeting, as fol- 
lows: President, N. A. Week; vice- 
president, R. K. McDonald; secretary- 
treasurer, F. D. Reynolds, and manager, 
Arthur Beijer. The company has com- 
pleted the installation of its system in 
several models of automobiles for dem- 
onstration purposes. 

12,456 Paige Cars in 
1916 

Co. Has Monthly Turnover 
Equal to Its Capitalization 

Detroit, Feb. 5 — The Paige-Detroit 
Motor Car Co., in its recent report, 
showed that it has manufactured 12,456 
cars in 1916 up to Nov. 25 as compared 
with 7749 cars for the year 1915 and 
4631 in 1914. The total sales for 1915 
were $7,471,033.37, with a net income 
available for dividends of $609,775.87. 
Total sales for the 10 months ending 
Oct. 31, 1916, were $9,899,790.48, with 
a net income available for dividends of 
$964,442.21. It now has a monthly turn- 
over about equal to its capitalization. 

In 1911 the authorized capital of the 
company was increased from $100,000 to 
$250,000, in 1915 to $500,000, in May, 
1916, to $1,000,000, and again in Septem- 
ber, 1916, to $1,500,000. This latter 
now has a common stock market value 
of $5,887,500. One thousand dollars in- 
vested in the Paige company in 1913 
would now be worth $36,988. 



Stewart-Warner 
Earns $2,215,042 

Surplus of $2,105,967 Equal to 
21 Per Cent on Common — 
$638,556 in Dividends 

Chicago, Feb. 3 — The Stewart-War- 
ner Speedometer Corp. for the year ended 
Dec. 31, 1916, showed net earnings of 
$2,215,042. The corporation paid $638,- 
556 in dividends and the balance 
amounted to $1,576,485. 

The corporation laid aside $241,500 in 
the sinking fund for retiring the pre- 
ferred stock, making a total of $1,817,- 
986. In retiring some of the preferred 
stock last year, the corporation paid over 
a premium of $70,690, leaving a balance 
of $1,747,296. The property has been 
revalued at $358,671, leaving a net sur- 
plus of $2,105,967, equal to about 21 per 
cent of the $10,000,000 common stock 
outstanding. 

66,000 Hayes Wheels in 1916 

St. Johns, Mich., Feb. 6 — At the an- 
nual meeting of the Hayes Motor Truck 
Wheel Co. the following officers were 
elected: President, C. B. Hayes; vice- 
president and treasurer, N. S. Potter; 
secretary and general manager, .A. D. 
Smith; vice-president and timber man- 
ager, W. C. Morrey; superintendent, H. 
J. Kellar. These officers, with W. C. 
Durant, compose the board of directors. 

A report of the year's progress showed 
66,000 wheels were manufactured, bring- 
ing $260,000. The payroll now covers 
146 men. Prospects for 1917 were re- 
ported as good, enough orders being on 
the books to obviate the possibility of 
a shutdown during the year. 

Government Opens Bids on Caterpillar 
Tractors 

Washington, Feb. 6 — Sealed pro- 
posals will be received at the office of 
the chief signal officer, War Department, 
this city, until Feb. 20, 1917, for furnish- 
ing caterpillar tractors of medium 
horsepower. The proposal number is 
912. 

Weidner Joins Bedford Mfg. Co. 

Philadelphia, Feb. 1 — George G. 
Weidner, for the past three years man- 
ager of the Stewart-Warner Speedome- 
ter Corp.'s local branch, has resigned 
to become associated with the Benford 
Mfg. Co., Mt. Vernon, N. Y. 

Enos Is Torbensen Sales Mgr. 

Cleveland, Feb. 2— rRobert C. Enos 
has resigned from the American Dis- 
tributing Co. to become sales manager 
of the Torbensen Axle Co., this city. 
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Chain of Accessory 
Stores Started 

New Sales Organization, Back- 
ed by $1,000,000, to Operate 
from Kansas City 

New York, Feb. 6 — A huge accessory 
sales organization, backed already by 
$1,000,000, has been started to run a 
chain system of accessory stores 
throughout the United States. The or- 
ganization is backed by one of the big- 
gest steel ifien in the country and will be 
pushed with unlimited capital until there 
is a chain accessory store in every large 
town or city in the country. The Equip- 
ment Co., Kansas City, Mo., will be the 
hub of this new venture, and the plan 
of the organizers is to buy or control 
several first class accessory businesses 
and put them in first class condition. 

New Castle Drops Unguaranteed Tire 

New Castle, Pa., Feb. 2— The New 
Castle Rubber Co., this city, will stop 
the manufacture of unguaranteed tires 
and will turn out a new tire, to be known 
as the Shenango tire, as soon as proper 
machinery is installed. The manufac- 
ture of the guaranteed New Castle tire 
will continue. 

360 Continental Engines in One Day 

Muskegon, Mich., Feb. 5 — A record 
for the production of motors was made 
by the Continental Motors plant Jan. 31, 
when 360 finished motors were turned 
out. This number was forty-six more 
than any previous day's record. During 
January the company put out 6,536 
motors, or an average of 272 1/3 daily 
for 24 working days. This is 980 more 
motors than ever turned out by the local 
plant in a single month. In December 
the record was 5556. 

National Shipments Gain 100 Per Cent 

Indianapolis, Feb. 3 — The National 
Motor Car Corp.'s shipments in January 
were 100 per cent ahead of the corre- 
sponding month last year and 50 per 
cent ahead of the requirements in order 
to dispose of the year's output. The 
sales for the month of February, it is 
stated, will be correspondingly good. 

Acme 3^2 -Ton Truck on Market 

Chicago, Feb. 7 — Cadillac Auto Truck 
Co., Cadillac, Mich., has added a 3% -ton 
truck to its Acme line. The power plant 
is a type E, four-cylinder Continental, 
developing 48 hp. The wheelbase is 168 
in., the chassis length 243 in. The 
chassis is designed to accommodate a 
14-ft. body, and has a gasoline capacity 



of 27 gal. The price of the truck fully 
equipped is $3,000. 

The equipment includes Rayfield car- 
bureter, Eisemann magneto and Stewart- 
Warner vacuum feed. The engine has 
a Pierce governor, limiting speed to 14 
m.p.h. The transmission is mounted 
amidship with three point suspension, 
and is of the sliding clutch type, gear 
always in mesh. There are three speeds 
forward and one reverse. Timken axles 
and bearings are used. 

100 Anderson Cars a Day 

Rock Hill, S. C, Feb. 5— The Ander- 
son Motor Co., successor to the Rock Hill 
Buggy Co., this city, is turning out 100 
cars a day, and arrangements are being 
made to double the capacity. 

Weart Bound Brook Bearing President 

Bound Brook, N. J., Feb. 2 — Spencer 
Weart has been elected president of the 
Bound Brook Oilless Bearing Co., this 
city. He was formerly secretary and 
vice-president, these offices having been 
abolished. George Smalley, formerly 
second vice-president, has become first 
vice-president, director and general man- 
ager. W. F. Jennings was appointed 
Eastern sales manager, and H. J. Lind- 
sey Western sales manager, with offices 
in Detroit. A. K. Smith has become pro- 
duction manager. 

Fishburn Reads Paper on Gears 

Flint, Mich., Feb. 5 — O. E. Fishburn, 
of the Mason Motor Co., read his second 
paper on gears here last week before 
the Automobile Technical Society. The 
paper dealt with straight and spiral 
bevel gears as used in the automobile 
differential from their earliest develop- 
ment to the present time. Mr. Fishburn 
is now preparing papers for future de- 
livery on other types of gears. 

Steinmetz To Talk on 
Engines 

To Lecture Before Philadelphia S. 
A. E. on Use of Combustion 
Engines in Modern War 

Philadelphia, Feb. 6 — At the next 
meeting of the Pennsylvania Section of 
the Society of Automotive Engineers at 
the Engineers Club here Feb. 21, Joseph 
A. Steinmetz will lecture on the use of 
combustion engines in modern war. He 
has collected a great mass of informa- 
tion and photographs illustrating the 
use of motor vehicles on the fronts, with 
authentic pictures of the British tanks 
and also of some motor sleds which are 
quite new. 

The Philadelphia section extends a 
most cordial invitation to other mem- 
bers to be present at this meeting. 



Chicago Salon Does 
Big Business 

Gains 500% in Attendance — 
Re-engages Elizabethan 
Room for Next Year 

Chicago, Feb. 5— In every particular 
the Chicago Salon of last week surpassed 
that of previous years. There was good 
business, an attendance of 12,000, which 
was 500 per cent more than last year, 
and additional floorspace. The charge of 
$1 was made to keep out the less pros- 
perous who would not be likely to buy a 
high-priced car. The management has 
contracted for the Elizabethan room in 
the Congress Hotel, where the salon was 
held this year, for 1918. Practically all 
of the available space has been allotted 
already, but it is hoped to enlarge the 
space by next winter. 

There was good business with all ex- 
hibitors, and while sales were few in- 
quiries were good. Louis Disbrow, show- 
ing his new racing car, stated to-night 
that he has contracted for over 170 cars 
wholesale through dealers and made 
seven individual sales. C. P. Kimball & 
Co., local body builders, reported more 
inquiries for custom-made bodies than 
a year ago. The White Co, which has 
been in the salon in New York and Chi- 
cago for the past 2 years, has made more 
individual sales at the salon than at the 
big show. Locomobile entered the New 
York and Chicago salons this year for 
the first time and was well pleased. The 
new Fageol was well received and sev- 
eral individual sales made. The Sim- 
plex has been doing good business in 
Chicago for over a year and made sales 
last week. 

S. A. E. Day at K. C. Tractor Show 

New York, Feb. 7 — A tractor meeting 
of the Society of Automobile Engineers 
will be held in connection with the Kansas 
City Tractor show on Wednesday, Feb. 
14, in Kansas City. That day will be 
known as S. A. E. day at the tractor 
show, which is the largest tractor show 
held, and one which bears the same re- 
lationship to the tractor industry that the 
New York and Chicago automobile shows 
bear to the automobile industry. There 
will be a tractor supper held at Hotel 
Baltimore on that evening, which will be 
followed by several engineering talks on 
tractor matters. President Geo. H. Dun- 
ham, and General Manager Coker Clark- 
son will explain the standardization work 
of the society. As a tractor division of 
the standards work of the society has 
been formed, it is expected that consid- 
erable impetus will be given to tractor 
standardization at this first get-together 
of the tractor people, and the S. A. E. 
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M. & A. M. Appoints 
Committees 

Executive Body Headed by 
Stiger— Girl Is Show Com- 
mittee Chairman 

New York, Feb. 6 — The Motor and 
Accessory Manufacturers' Association 
has appointed the various committees to 
serve for the ensuing year. President 
C. W. Stiger will act as chairman of the 
executive committee. Those serving on 
this committee with Mr. Stiger are C. E. 
Thompson, E. H. Broadwell, J. H. Foster, 
W. O. Rutherford, Christian Girl and A. 
P. Sloan, Jr. 

First Vice-President C. E. Thompson 
has been appointed chairman of the 
finance committee, which is composed of 
the same men who constitute the execu- 
tive committee. 

The show and allotment committee will 
this year be headed by Christian Girl, 
who will be assisted by C. E. Thompson, 
E. H. Broadwell, J. H. Foster, and W. C. 
Rands. 

W. M. Sweet, former manager of the 
association, and who has for several years 
conducted the annual banquet, has been 
appointed chairman of the banquet com- 
mittee, and will be assisted by E. H. 
Broadwell, T. J. Wetzel, J. H. Foster and 
Christian Girl. 

The membership committee is composed 
of E. W. Beach, E. H. Broadwell and 
T. J. Wetzel. C. W. Stiger, Secretary 
A. P. Sloan, Jr., and Treasurer L. M. 
Wainwright compose the auditing com- 
mittee, while the aeronautic committee 
consists of Messrs. Stiger, Thompson 
and Sweet. 

Campbell Resigns from Stutz 
Chicago, Feb. 7— Henry F. Campbell 
has resigned his position as secretary- 
treasurer of the Stutz Motor Car Co., 
Indianapolis. He will devote his time 
to private' interests, and retain his stock 
interest in the company, of which he was 
a founder. William B. Thompson, form- 
erly sales manager, succeeds him. 

Chalmers Output Practically Sold 
Detroit, Feb. 6— The automobile show 
at Chicago witnessed closing of contracts 
for approximately 30,000 cars between 
dealers and the Chalmers Motor Car Co., 
practically taking the entire output of 
the company for 1917. One dealer signed 
a contract for 2700 cars for a single 
county. 

Gordon Tire to Build 
Canton, Ohio, Feb. 2 — The Gordon 
Tire & Rubber Co. has purchased three 
acres of land adjoining its plant and will 
build additions on it. Considerable con- 



struction work is now going on at the 
plant and other extensions are planned 
for the near future. 

C. W. McKone, superintendent of the 
plant since last November, has been made 
general superintendent, and H. R. Piatt, 
formerly of the Batavia Rubber Co., has 
been made superintendent of the tire and 
tube department 

Dort Increases Capital $1,000,000 

Flint, Mich., Feb. 6 — The Dort Motor 
Co. has increased its capital from $500,- 
000 to $1,500,000, of which $918,000 has 
been issued and is paid up. The in- 
crease was subscribed by stockholders. 

$1,000,000 Plant for Diamond T 

Chicago, Feb. 7— The Diamond T 
Motor Co., builder of motor trucks, is 
negotiating for the lease, with option of 
purchase of a $1,000,000 factory to be 
erected on Kilbourne Avenue, this city. 

Three Tire Companies to Build 

Cleveland, Feb. 2 — W. C. Owen & 
Co., engineers, have practically com- 
pleted the new building of the Pearce 
Tire & Rubber Co., Ashtabula, Ohio, 
and are in the market for equipment for 
a 300-tire plant. 

The same engineers have awarded the 
general contract for the first unit of the 
new plant of the East Palestine Rubber 
Co. to a building concern. This plant 
will have a capacity of 300 tires a day. 

Plans and specifications have also been 
prepared by this firm for a new 400- 
tires-a-day factory of reinforced con- 
crete for the A. L. A. Tire Co., and is 
preparing plans and specifications for re- 
modeling the old plant of the Sycamore 
Tire Co., and an addition to the present 
building of the Boone Tire & Rubber Co., 
Sycamore, 111. 

Kelly - Springfield Tire 
Earns 38.9% 

1916 Income, $2,117,314, Equal to 
38.9% On Common— Gross Is 
$3,464,459 

New York, Feb. 1— The Kelly-Spring- 
field Tire Co. in 1916 earned $2,117,314, 
equal to 38.9 per cent on the $4,907,200 
common stock, after deducting $215,598 
dividends on the preferred. This com- 
pares with $1,706,744 in 1915, or 29.67 
per cent on the $4,834,600 common. Gross 
profit in 1916 amounted to $3,464,459, as 
against $2,880,080 in 1915. 

The earnings for the year ending Dec. 
31, 1916, are compared with the 3 previ- 
ous years as follows: 

1916 

Gross profits $3,464,459 

Operating expenses, etc 1,404,388 

Net operating income 2,060,071 

Other income 57,243 

Total 2,117,314 

Interest 

Net Income 2,117,314 



Car Makers To Aid 
Government 

Ford, Packard, Cadillac, U. S. 
Rubber and Goodrich Offer 
Factories for War 

Washington, Feb. 7 — President Wil- 
son's answer to the German government 
carrying with it the possibility of war 
has been followed immediately by hun- 
dreds of industrial organizations offering 
their services to the country. The auto- 
mobile manufacturers are in the front 
rank of the volunteers. 

Henry Ford made a trip to Washing- 
ton to offer the Ford Motor Co. plant 
for the government's use without profit,, 
stating that the factories could turn out 
1000 submarines and 3000 cars per day 
if necessary. 

The Packard Motor Car Co. is ready 
to manufacture aeroplanes in whatever 
quantity needed. The Cadillac Motor 
Car Co. is willing to devote its entire 
organization to government uses. The 
United States Rubber Co. has offered 
its 47 factories' services to the federal 
authorities and the B. F. Goodrich Co. 
has made a similar offer of its resources. 

The Du Pont Powder Co. and other 
munitions and steel factories of the coun- 
try have volunteered. The Aero Club of 
America, the Wilmington Motor Show 
Assn. and other societies were among the 
first to indicate their willingness to serve. 

Chandler's 1917 Contracts $27,000,000 

Cleveland, Feb. 2 — The Chandler 
Motor Car Co. has closed contracts with 
its distributors totaling more than $27,- 
000,000 worth of cars for 1917. The 
company recently shipped 217 cars to- 
one European agent. Within the last 
month large shipments have been made 
to Brazil, Denmark, Uruguay, New 
Zealand, Siam, Norway and China*. 

Big Order for Hayes Wheels 

St. Johns, Mich., Feb. 5 — The Hayes 
Motor Truck Wheel Co. has received an 
order for 20,000 wheels for the Maxwell 
Motor Car Co., Inc. These are to be 
shipped at the rate of 2000 a month. 

Columbia Motors Will Build 

Detroit, Feb. 5 — The Columbia Mo- 
tors Co. will erect a large factory, to be 
completed within a year, to provide suf- 
ficient space for the business the com- 
pany foresees in the future. 



1915 
$2,880,080 
1,195.874 
1,684,206 
22,538 
1,706,744 

1,706,744 



1914 
$2,203,761 
1,014,016 
1,189,746 
41,874 
231,620 
16,476 
1.215,144 



1913 
$1,264,567 
716,189 
548,378 
43,376 
591,754 
32,210- 
559,544 
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216,936 Farmers in N. W. Future Buyers 
--Over 62,000 in Minn. Are Owners 

.90,000 Sales Estimated for 1917— Excellent Crops Predicted- 
Montana Wants Cars — Bank Clearings Large — Minne- 
apolis Show Bigger with Promise of Record Sales 



Minneapolis, Minn., Feb. 3 — Fertile 
.fields for the sale of automobiles in 1917 
are found in territory fed by factory 
branches and distributing agencies sit- 
uated here. And what is more, the peo- 
ple are able to pay for the cars they 
buy. One big section of this ground ripe 
for tillage by automobile manufacturers 
and their selling agencies is the farmer 
class'. Just now it is the farmer that 
is most open for prospecting work. The 
latest automobile census goes to show 
that in the Northwest territory there 
are at least 216,936 farmers who have 
not yet fallen into line and become pos- 
sessors of cars. This is aside from re- 
orders and additional orders by the ap- 
proximately equal number of farmers 
who already own automobiles. 

90,000 Cars in 1917 

The harvest is ripe, for even conserva- 
tive branch managers and dealers in this 
-city estimate that to these farmers and 
to other probable buyers there will go 
out in 1917 about 90,000 cars, variously 
estimated at an average cost of from 
$765 to $900 each. The first figure will 
give a valuation of $70,000,000 business 
for the year, while the more liberal esti- 
mate is $84,000,000, as compared with 
80,000 cars in 1916 from this market. 

Bankers are a unit in saying that this 
territory, which for sales purposes may 
include beside Minnesota, the two 
Dakotas, eastern Montana, western Wis- 
consin and northern Iowa, is in pros- 
perous condition. Although the crop as 
a whole did not come up to the figures 
for the bumper harvest of 1915, the 
average price was higher. 

Banking conditions at the Twin City 
center will reflect the situation through- 
out the ninth regional reserve bank terri- 
tory. Population of Minneapolis is 363,- 
454 and of St. Paul 247,232. These are 
Federal estimates. Bank clearings in 
Minneapolis for 1916 were $1,669,874,- 
000 and for the Twin Cities, $2,254,865,- 
100 as against $2,003,460,332 the year 
previous. 

Bank transactions in Minneapolis for 
1916 were $5,440,770,000. On this basis 
the St. Paul estimate, no record being 
kept, will be $2,900,000,000, or total 
$8,340,000,000. Aggregate deposits in 
Minneapolis footed $172,361,943 at the 
last call, compared with $169,620,223 on 
Dec. 30, 1915. St. Paul figures were 
$116,111,644 and $105,143,027. 

Chairman John H. Rich, of the Fed- 



eral reserve bank, has shown gross 
earnings for the bank in the second an- 
nual report of $238,000 and total re- 
sources of $37,487,000, compared with 
$99,600 and $16,466,000 in 1915. He 
said: "Crop moving demands required 
a total of $8,500,000, which was prompt- 
ly put into circulation for handling 
g^-ain. While the crop was far short of 
the 1915 crop the unusually high prices 
required a total issue for this purpose, 
which was $500,000 in excess of the 
amount required to move the previous 
crop." 

In general there may be gathered from 
this why automobile dealers as a class 
are expecting a tremendous year in sales, 
and why the increased figures for the 
tenth annual automobile show this week 
in the National Mazda Lamp building 
with its four floors and ten automobile 
display sections. 

The floor space is 119,000 sq. ft. as 
against 65,000 in 1916. There are 238 
exhibits, which is compared with 148 ex- 
hibits last year. In the automobile section 
there are seventy-two car exhibitors who 
show 300 cars. Last year there were 
203 cars displayed by forty-eight dealers. 
In the accessory division are to be sev- 
enty-four exhibits as against forty-eight 
last year. Thirty-six commercial car ex- 
hibits are on the books compared with 
seven last year, and there are on show 
eight tractors; last year none. An addi- 
tional interesting event is the use of 
13,600 sq. ft. of floor space by sixty-four 
East Side manufacturers to demonstrate 
their business. All exhibits in the show 
are estimated at $3,000,000 value. 

A Rich Territory 

Farming, dairying, wool growing, live- 
stock raising, manufacturing and iron 
mining may be considered among lead- 
ing industries of the Minneapolis trade 
territory. They are all active. Labor- 
ing men have been receiving advanced 
wages, particularly in mining and manu- 
facturing. This money is all going into 
circulation, due to high prices of living 
necessaries. It is estimated more than 
$3,600,000 a month is being paid in 
wages in the Butte and Anaconda dis- 
trict of Montana. 

Select Minnesota creameries pay 
farmers in a year about $30,000,000 for 
butter fat. Butter and milk add $40,- 
000,000. Livestock sold off the farms 
give the farmers $30,000,000 up in a 
year. The hen division is estimated to 



pay more than $30,000,000. It was esti- 
mated by Farm, Stock and Home that 
the combined dairy and livestock re- 
ceipts of Minnesota and the Dakotas are 
about $200,000,000 a year. It figures 
estimated cash available at $684,000,000, 
to which might be added the estimate 
by the Montana agricultural commis- 
sioner of $94,936,090 crop value in 1916 
for that State. 

In the four principal States the total 
crop of wheat, corn, oats, barley, rye 
and flax amounted to 963,561,000 bushels 
by Government estimate valued at $555,- 
572,000. 

$1,500,000 in Automobile Buildings 

It is a sign of the times that more 
than $1,500,000 is being spent in Min- 
neapolis in automobile buildings in 1916 
and to date. This includes the Overland 
$500,000 distributing plant in the Mid- 
way at St. Paul and the proposed Max- 
well plant on the Minneapolis side of 
the line to cost $300,000, also the Over- 
land retail plant in Minneapolis costing 
$160,000. To this might be added the 
new plant of the Twin City Four Wheel 
Drive Co. near the .Overland distribut- 
ing building in St. Paul, costing about 
$250,000. In branch and retail agency 
buildings about $450,000 has been spent 
since the show a year ago. 

Several new car, tire and truck agen- 
cies have entered the field. The Kelly- 
Springfield enlarged its agency to a 
branch. The Stewart-Warner Speed- 
ometer Co. opened a branch, also the 
Imperial Auto Supply Co. The Ahlberg 
Bearing Co. opened a branch and the 
Chalmers company. A million dollar 
company was formed to make the Ware 
truck in Minneapolis, the Four Wheel 
Drive Mfg. Co., and this bought the W. 
S. Nott Co. factory for building motor 
fire engines. The Twin City Four Wheel 
Drive Co. nearly doubled the size of a 
plant it opened early in the year. 

At least twenty-five more companies 
were formed for automobile and acces- 
sory business, with a total authorized 
capitalization of $1,250,000. 

Summing up the trade possibilities, 
the big hope of the manufacturer in the 
four Northwestern States is the farmer. 
This is demonstrated strongly in the 
avidity with which automobiles are 
snapped up in Montana by the farmers 
and grazers. The automobile has be- 
come an economic necessity. It is shown 
conclusively by the fact that out of 156,- 
000 farmers in Minnesota more than 
62,000 own automobiles, and that half 
the farmers in these four States own 
cars. 

Cartercar and Duplex-Power Dissolve 

Lansing, Mich., Feb. 3 — The Carter- 
car Co., incorporated for $350,000, and 
the Duplex-Power Car Co., incorporated 
for $100,000, have been dissolved. 
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Belmore Light Four 
and Six 

Company To Build Series in 
Open and Closed Body 
Types— Colors Optional 

Toledo, Feb. 6— The Belmont Motor 
Car Co., recently organized for $125,000, 
*s told in an earlier issue of The Auto- 
mobile, has completed its plans, and will 
build a series of light cars of both four 
*nd six cylinders. The line will consist 
■of a five-passenger Riveria model tour- 
ing, four-passenger Chevy Chase model 
«lub, two-passenger Daytona racy road- 
ster. In addition, there will be a touring 
sedan, coupe and all weather top in the 
closed type. There will be no standard 
■color, each purchaser having his choice 
-of a series of color combinations. 

Dayton Motor Truck Co. Formed 

Dayton, Ohio, Feb. 2 — J. M. Dun- 
woodie, B. S. Murphy and other local 
business men have purchased the plant 
of the Durable Dayton Truck Co., this 
city, and have formed the Dayton Motor 
Truck Co. to resume, operations at this 
plant. The company will have a capital 
of $50,000 and will manufacture both 
worm and chain drive motor trucks of 
from 2 to 7% tons capacity. Mr. Dun- 
woodie, who was formerly sales manager 
of the Stoddard Dayton company, has 
put the foreign business in the hands of 
Melchion, Armstrong & Dessau, New 
York. 

Stewart-Warner Charges Sparton and 
Heco Systems Infringe 

Chicago, Feb. 7 — Suits against the 
Sparks-Withington Co., Jackson, Mich., 
and against the Heinze Electric Co., 
Lowell, Mass., were filed by the Stewart- 
Warner Speedometer Corp. in the United 
States district court, Chicago, Feb. 2. 
The suits claim violation of patents cov- 
ering vacuum tank system of gasoline 
feed to carbureter. Stewart- Warner 
states that any vacuum system is an in- 
fringement of Webb Jay patents and will 
be prosecuted. 

Double Shift for Reflex Ignition 
Cleveland, Feb. 5 — The Reflex Igni- 
tion Co., of this city, because of the in- 
creasing pressure of business is forced 
to adopt the double shift in its working 
staff. Beginning Feb. 15 the company 
announces it will employ a night force 
of 25 men in addition to its day payroll 
of 30 men. 

Two new styles of product are an- 
nounced by the company officials as just 
placed on the market. The first is style 
No. 21, an ignition especially adapted 



for foreign make cars. The other new 
style is known as the Diamond Reflex, 
which is a large type plug particularly 
serviceable for heavy duty motors and 
racing cars. Both these new ignition 
styles sell for $1.25 each. 

The production of the Reflex Ignition 
Co. is announced as double that of last 
year. In 1916 the company turned out 
500,000 ignitions and this year the out- 
put will reach 1,000,000. This has 
necessitated the night working force. 

Indian Rubber Co. Buys Land 

Akron, Feb. 5 — The Indian Rubber 
Co., a recent concern in this city, has 
purchased 13 acres of land at Mogadore 
and will spend $100,000 for buildings 
and equipment. The company is capital- 
ized for $125,000. J. M. Alderfer, J. K. 
Williams and R. M. Pillmore are chiefly 
interested. 

Louisville Maker for Kalamazoo 

Kalamazoo, Mich., Feb. 5— A manu- 
facturer of automobiles, making 1500 
cars yearly at prices ranging between 
$1,800 and $3,000, will soon move to this 
city from the South, to open a plant 
here. The maker has refused to divulge 
his name, but rumors state that it is a 
company now doing business in Louis- 
ville, Ky. 

Dale Body Co. Formed 

Fostoria, Ohio, Feb. 3 — As was fore- 
told by The Automobile, the Dale Body 
Co. has been formed as a subsidiary to 
the Allen Motor Car Co. It is a part 
of the community the company is build- 
ing by adding factories. Other organ- 
izations will be formed in the near 
future. 

Jay Resigns as Maxwell V.-P. 

Detroit, Feb. 7 — John C. Jay, Jr., 
vice-president of the Maxwell Motor Co. 
has resigned. Mr. Jay recently resigned 
as chairman of the board of directors to 
become vice-president. He was chairman 
of the board for more than a year, James 
C. Brady recently succeeding him. 

Olympian Buys Cartercar Factory 

Pontiac, Mich., Feb. 7 — Olympian 
Motor Co. has bought the old Cartercar 
factory and 15 acres of land for expan- 
sion purposes. 

Brisk-Blast Mfg. Co. at Monroe 

Monroe, Mich., Feb. 2 — The Brisk- 
Blast Mfg. Co., St. Louis, Mo., will move 
its plant and seventy-five of its workers 
to this city in the near future. The com- 
pany is capitalized for $200,000 and 
manufactures such accessories as tire 
pumps, grease guns and jacks. 



First Pull-More 
Factory Ready 

$1,000,000 Company to Manu- 
facture Trucks by Mar. 1 
—100 a Month by June 

Pittsburgh, Pa., Feb. 1 — The new 
plant of the Pull-More Motor Truck Co., 
New Castle, Pa., is fast nearing comple- 
tion. It is planned to begin manufacture 
by March 1, and to produce twenty-five 
Pull-Mo?e trucks during April. It is ex- 
pected that the production will be in- 
creased to at least 100 vehicles per month 
by June 1. 

The Pull-More Motor Truck Co., is a 
new $1,000,000 concern with the following 
officers: E. M. S. Young, formerly vice- 
president of the Standard Gage Steel Co., 
Beaver Falls, Pa., president and general 
manager ; Col. H. P. Bope, first vice-presi- 
dent and general sales manager of the 
Carnegie Steel Co., vice-president; Ken- 
neth R. Cunningham, secretary and treas- 
urer; J. M. Richards, works manager, 
H. H. Marker, chief engineer and R. C. 
Spohn, sales manager. 

Pull-More trucks will be manufactured 
in one model of 3 tons capacity and will 
sell at about $3,400 in the chassis. The 
vehicle has an unusual power plant as- 
sembly which drives to the front wheels 
and the upper half of which may be re- 
volved, together with the complete cab, 
about hinges on one side. This exposes 
the crankshaft and crankpin connecting- 
rod bearings, the clutch, gearset and dif- 
ferential, so that inspection and repair 
of these parts may be made in much less 
time than is usually the case in the truck 
of conventional design. The power plant 
and the front wheels are in a unit by 
themselves and connected with the usual 
body and rear wheels by means of a 
special reach and drawbar attached to the 
front axle. The front end is also pro- 
vided with a set of hinged auxiliary 
wheels which may be lowered when it is 
desired to disconnect the loaded body and 
move to a new position to connect up a 
second loaded rear end. 

Brazil Co. to Build Front-Drive Trucks 

Indianapolis, Ind., Feb. 4 — The Bra- 
zil Motors Co., of Brazil, Ind., just in- 
corporated with a capitalization of 
$150,000, has purchased the plant of the 
Brazil Fence Co., and will engage in the 
near future in the manufacture of a 
front-drive motor truck. 



Harroun Makes Contract with Timken 

Detroit, Feb. 5 — The Harroun Motor 
Corp. and the Timken Roller-Bearing Co. 
have closed a contract for bearings for 
Harroun cars. 
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No Standard Roller 
Reorganization 

Creditors Asked To Take 60 
Per Cent— Reorganization 
Plan Falls Through 

Philadelphia, Feb. 3 — No reorganiza- 
tion will be made of the Standard Roller 
Bearing Co., and the creditors of the 
company have been asked to settle for 60 
per cent of the face value of their claims. 
The reason for the failure of the re- 
organization plan, as outlined in The 
Automobile for Feb. 1, is that it was 
not possible to acquire satisfactory title 
to certain patent licenses held by the old ■ 
company. 

The reorganization committee has se- 
cured a proposal to buy all the property 
at a judicial sale and to pay therefor 
an amount equivalent to 60 per cent of 
the face value of all the claims against 
the company, exclusive of interest, as 
such claims may be audited and allowed 
by the United States district court. 

The conditions attending this sale are 
that 90 per cent of the creditors agree to 
it, that the sale be assented to by the 
stockholders' committee and the stock they 
represent, that the property be actually 
transferred by Feb. 27, 1917, and that the 
amount of the claims does not exceed 
$1,460,000. 

The creditors will receive payment in 
cash, minus their pro rata share of the 
expenses, disbursements, and compen- 
sation of the reorganization committee, 
which shall not exceed 2 per cent of the 
claims. 

The committee which has notified the 
creditors of the company of this move 
consists of Joseph Wayne, Jr., chairman ; 
Harold Stanley, James P. Lee, Herbert 
Du Puy, Charles T. Taylor. Franklyn J. 
Griesbeck is secretary of the creditors' 
committee; and the counsel is the firm 
of Nicoll, Anable, Lindsay & Fuller. 

Ford Gives Big Steel Order 

Detroit, Feb. 5 — The Ford Motor Co. 
has contracted for 20,000 tons of fabri- 
cated steel with the American Bridge Co. 



for a manufacturing and assembling 
plant to be located at Cork, Ireland, to 
serve British trade, and has closed con- 
tracts for about 200,000 tons of various 
materials to be furnished by the United 
States Steel Corp. mills and to be de- 
livered by the middle of next year. This 
material includes sheets, bars, tubes, 
wire and other products, and is expected 
to cover the company's manufacturing 
program in the United States. 

Metal and Rubber Prices Higher 
New York, Feb. 7 — Germany's threat 
of unrestricted naval warfare has ad- 
vanced crude rubber about 10 cents a 
pound. Ceylon first latex crepe, the 
principal ceylon grade, sold Friday as 
high as 90 cents a pound, compared with 
75 cents the day before. Three months 
ago crude rubber was but 60 cents a 
pound. Para has risen to 82 cents a 
pound, a gain of 7% cents. 

The copper market is quiet, though 
prices are higher. Little metal is being 
offered and prices are naturally higher. 
Both electrolytic and lake grades went 
up 1% cents a pound to 34. Lead jumped 
to a new mark on Monday, when it 
reached $9.50 per 100 lb., having risen 
$1 over night. Tin rose to $58 per 100 
lb. from $45.75. 

Gasoline Prices Advance 
Louisville, Ky., Feb. 1 — The Standard 
Oil Co., of Kentucky has advanced gaso- 
line 1 cent a gallon. Tank wagon prices 
are now 22 cents, and garage prices, 21 
cents. 

Tulsa Four Automobile Corp. Formed 
Tulsa, Okla., Feb. 2— The Tulsa Four 
Automobile Corp., this city, has been 
formed to build the Tulsa Four. The 
company has opened offices in Muskogee, 
Okla. The factory and general offices will 
be in this city. The new car has been on 
exhibition in this city for some time. 

The corporation is backed by local men. 
T. J. Hartman is president; J. O. Mitch- 
ell is vice-president; M. E. Carr is treas- 
urer; and G. E. Darland, secretary and 
general manager. 



Daily Market Reports for the Past Week 

Material Tues. Wed. Thura. FrI. Sat. Mori. 

Aluminum, lb 58 .58 .58 .58 .58 .58 

Antimony, lb 24 .25 .25 .25 .25 .25 

Bessemer Steel, ton 65.00 65.00 65.00 65.00 65.00 65.00 

Copper, Elec., lb 32'A .i2% .32 .32 .32 .34 

Copper, Lake, lb 32"4 .32"^ .32 .32 ..32 .34 

Cottonseed Oil, bbl 12.55 12.60 12.18 12.30 12.15 12.60 

Fish Oil, Menbaden, Brown, gal 74 . .74 .74 .74 .74 .74 

Gasoline, Auto, bbl 23 .23 .23 .23 .23 .23 

Lard Oil, prime, gal 1.35 1.35 1.40 1.40 1.40 . 1.40 

Lead, 100 lbs. 8.40 8.50 8.00 8.50 8.50 9.50 

Linseed Oil. gal 95 .95 .94 .94 .94 .94 

Open-Hearth Steel, ton 65.00 65.00 65.00 65.00 65.00 65.00 

Petroleum, bbl., Kan., crude 1.70 1.70 1.70 1.70 1.70 1.70 

Petroleum, bbl.. Pa., crude 3.05 3.05 3.05 3.05 3.05 3.05 

Rapeseed Oil, refined, gal 1.00 1.00 1.00 1.00 1.00 1.00 

Rubber, Fine Up-River, Para, lb 75 54 .7S'A .78 .81 .81 .82 

Rubber, Ceylon, First Latex, lb 75 .75 75 .84 .84 .85 

Sulphuric Acid, 60 Baume, gal 1.00 1.00 1.00 1.00 1.00 1.00 

Tin 100 lb . . 45.75 45.75 50.00 52.00 52.00 58.00 

Tire Scrap.' lb 06J4 .06/, .06/, .06/, .06/, .06/, 



Week's 
Change* 

+ :6i 



+ .05 



+ .05 
+ 1.10 
— .01 



+ .07 54 
+ .10 



Federal Truck Stock 
Increase 

Vote on 100 Per Cent Stock 
Dividend and $1,500,000 
Capital Increase Feb. 13 

Detroit, Feb. 6 — The Federal Motor 
Truck Co. will hold a special meeting of 
stockholders on Feb. 13 and will vote on 
the recommendation that the capital be 
increased from $600,000 to $2,000,000, 
and that a 100 per cent stock dividend 
be issued to shareholders through the 
transfer of $500,000 from surplus to cap- 
ital account. The remaining $1,000,000 
of new stock, par value $10, is to be re- 
tained in the company's treasury for 
future requirements. 

During 1916 the company distributed 
40 per cent in cash dividends, paying 
quarterly a regular dividend of 5 per 
cent and an extra dividend of 5 per cent. 

The Federal company was incorporated 
in 1910 at $100,000, which was increased 
to $200,000 in 1912 by payment of a 100 
per cent stock dividend, and to $500,000 
in 1915 by a stock dividend of 150 per 
cent. 

Tanner Heads Union Truck 

Bay City, Mich., Jan. 30 — The Union 
Truck Co., of this city, held its first 
annual meeting last week and re-elected 
the original directors as follows: W. 
Foss, J. R. Tanner, H. E. Buck, C. B. 
Chatfield, W. Boutell, H. P. Woodwortb 
and L. W. Hine. Officers elected were 
J. R. Tanner, president; G. Beaulier, 
treasurer, L. W. Hine, secretary and H. 
P. Woodworth, general manager. 

The business for the first year was 
considered very satisfactory. The com- 
pany is now establishing agencies 
throughout the country. 

Titan Tire & Rubber Co. Incorporated 

Batavia, N. Y., Feb. 7— The Titan 
Tire & Rubber Co. of this place has been 
incorporated to manufacture tires and 
rubber goods with a capital stock of 
$1,200,000. The incorporators are H. 
D. Newman and J. J. Gray of New York; 
and J. Gerald of Coytesville, N. J. 



15% Cash Dividend by F. W. D. 

Clintonville, Wis., Feb. 3 — The 
Four Wheel Drive Automobile Co., this 
city, at its annual meeting this week 
authorized a cash dividend of 15 per 
cent and a stock dividend of 100 per 
cent on a capital stock of $600,000. This 
will increase the capitalization to $1,000,- 
000. The distribution is approximately 
equal to that made at the annual meet- 
ing of 1916, when a stock dividend of 
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100 per cent and a cash dividend of 30 
per cent on a capitalization of $250,000 
was authorized. The company has more 
than doubled its factory facilities dur- 
ing the past year and still is engaged 
in making extensions. The report of 
President Olen stated that if no more 
orders were accepted after Jan. 1, 1917, 
the factory would be fully occupied for 
more than 6 months. All of the officers 
were re-elected, as follows: President, 
W. A. Olen; vice-president, D. J. 
Rohrer; secretary, Frank Gause; treas- 
urer, D. J. Rohrer. 

Lang to Manufacture Bodies 

Cleveland, Feb. 3 — E. J. Lang, form- 
erly retail sales manager of the Baker 
R. & L. Co., and son of Charles E. J. 
Lang, founder of the Rauch & Lang Car- 
riage Co., has resigned, effective Feb. 16, 
and will go into business for himself, 
manufacturing automobile bodies. Mr. 
Lang has been with the Baker R. & L. 
Co. for 12 years. 

Boynton Is Packard Purchasing Manager 

Detroit, Feb. 7 — F. W. Boynton has 
been appointed purchasing manager of 
the Packard company. He has been with 
the concern for 9 years. R. M. Ander- 
son has been named as research engineer 
with Frank Wahl as his assistant. 

Dividend Declared 

Mitchell Motors Co., second quarterly 
of $1.50 a share, payable Feb. 24 to stock 
of record Feb. 10. 



Upward Trend 
Stock Prices 



in 



Automobile Shares Rise Sympa- 
thetically with War Brides 
on Bull Movement 

New York, Feb. 7 — Automobile and ac- 
cessory issues have risen in price the last 
few days in general sympathy with the 
war brides. At the present time the 
market is in a peculiar position. The 
if factor makes possible either a bull or 
bear movement. The bulls have had the 
upper hand since Monday, and prices have 
generally risen. 

Up to Monday, automobile and acces- 
sory prices were, on the whole, much 
lower than the week before. Tire issues 
were weak and motor stocks were under 
pressure. Yesterday, however, the whole 
list was strong. Chandler closed 2% 
points higher, at 97%; General Motors 
reached 108; and Maxwell, Studebaker 
and White were strong, with substantial 
gains. 

Pierce- Arrow rose 5% points to 61%; 
United Motors was % point higher, quot- 
ing at 39%. 

Smith Truck Increasing Shipments 

Chicago, Feb. 2— During the first 16 
days of January, the Smith Motor Truck 
Corp. shipped 555 attachments. It is ex- 
pected that the total for the month will 
exceed 1,400. Operations in the closing 
months of 1916 were affected by the re- 
striction of production on the part of 



automobile makers on account of the 
shortage in freight cars. 

Contracts for 1917 by the Smith Motor 
Truck Corp. already received from agents 
aggregate 15,000. Shipments in December 
were 676 attachments; in November 697, 
in October 836, in September 679; and in 
August 1,152. 

Ford Surplus $120,000,000 

Detroit, Feb. 5 — The Ford Motor Co. 
had a surplus on Jan. 18 of $120,000,356 
as compared with $111,960,907 July 31, 
1916, and $59,135,771 July 31, 1915, As 
sets were $137,547,038. 

The tabulated statement follows : 

ASSETS 

1916 

Real estate $ 26,739,261 

Machinery 12,445,377 

Material 46,297,639 

Cash 53,064,760 

Patents 



Total »137,547,037 

LIABILITIES 

Capital stock i 2,000,000 

Accounts payable 15,646,681 

Reserves 

Floating debt 

Surplus 120,000,356 



1916 
$17,208,081 
11,863,548 
19,982,355 
32,644,676 
62,622 

181,761,282 

$ 2,000,000 
6,694,021 
3,446.260 
4,964,788 
65,656,213 



Pa. Railroad Buys Paige Plant? 
Detroit, Feb. 7 — It is reported that 
the Pennsylvania Railroad has purchased 
the plant of the Paige Motor Car Co. 
which Paige leases, and the latter has 
bought 51 acres of land on which a new 
plant will be erected. 

100% Dividend for Hydraulic Steel 

Cleveland, Feb. 6 — The directors of 
the Hydraulic Pressed Steel Co., this city, 
are considering a proposition to declare 
a stock dividend of over 100 per cent on 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Bid Asked 

Ajax Rubber Co 6854 70 

J. I. Case T. M. Co. pfd 83 88 

Chalmers Motor Co. com 30 34 

Chalmers Motor Co. pfd 

•Chandler Motor Car Co 9254 100 

Chevrolet Motor Co 98 103 

Fisher Body Corp com 37 40 

Fisher Body Corp. pfd 93 97 

Fisk Rubber Co. com 75 85 

Fisk Rubber Co. 1st pfd 104 108 

Fisk Rubber Co. 2d pfd 80 100 

Firestone Tire & Rubber Co. com 140 144 

Firestone Tire & Rubber Co. pfd 108 109 

•General Motors Co. com 106 108 

•General Motors Co. pfd 

•B. F. Goodrich Co. com 54J4 55 

•B. F. Goodrich Co. pfd 109J4 113 

Goodyear Tire & Rubber Co. com 270 275 ' 

Goodyear Tire & Rubber Co. pfd 107 108 

Grant Motor Car Corp 6 8 

Hupp Motor Car Corp. com 4 5 

Hupp Motor Car Corp. pfd 

International Motor Co. com 16 20 

International Motor Co. 1st pfd 65 75 

International Motor Co. 2d pfd...' 25 35 

•Kelly-Springfield Tire Co. com 53 54 

•Kelly-Springfield Tire Co. 1st pfd 90 92 

•Lee Rubber & Tire Corp 2254 23 

•Maxwell Motor Co. com 51 51 54 

•Maxwell Motor Co. 1st pfd 6554 68 

•Maxwell Motor Co. 2d pfd 34 36 

Miller Rubber Co. com 255 265 

Miller Rubber Co. pfd 105J4 106J4 

Packard Motor Car Co. com 156 

Packard Motor Car Co. pfd 10254 

Paige-Detroit Motor Car Co 38 39 

Peerless Truck & Motor Corp 16 18 

Portage Rubber Co. com 166 172 

Regal Motor Car Co. pfd 27 35 

Reo Motor Car Co 34J4 35 

Saxon Motor Car Corp 51 60 

Springfield Body Corp. com 70 90 

Springfield Body Corp. pfd 110 125 



Net 
Ch'ge 

—6 
—2 
—2 

—654 
—2 



—6 
-10 



— 7H 

— 1 A 
— 7 
— 54 
—1 
—1 

+ i 



— 554 

— 154 
— 3M 
-6H 
—4 
+ 1 



—3 
—12 
—7 



Asked 



Net 
Ch'ge 



6 


+ Vi 


82 A 


—17)4 


85 


-^4 


39 A 


— m 


5SJ4 


—454 


109 


—454 


48 


—3A 


32 


— iY* 


98 


—2A 



Bid 

Standard Motor Construction Co 5 

tStewart- Warner Speed. Corp. com 81 'A 

'Studebaker Corp. com 

•Studebaker Corp. pfd 80 

Swinehart Tire & Rubber Co 80 

United Motors Corp 39 

*U. S. Rubber Co. com 5554 

*U. S. Rubber Co. pfd 105 

White Motor Co ; 47 A 

•Willys-Overland Co. com 31J4 

•Willys-Overland Co. pfd 95 

•At close Feb. 5, 1917. Listed New York Stock Exchange. JEx-div. 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS 

Net 

Bid Asked Ch'ge 

Auto Body Co 35 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com., new 8 A 

Continental Motor Co. pfd., new 97 A 

Ford Motor Co. of Canada 225 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 49 52 — 5 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 155 

Packard Motor Car Co. pfd 101 Vi 

Paige-Detroit Motor Car Co 3954 

W. K. Prudden Co 49 

Reo Motor Car Co 36 .. —154 

Studebaker Corp. com 99 102 — 7 

Studebaker Corp. pfd 

C. M. Hall Lamp Co 

INACTIVE STOCKS 

Atlas Drop Forge Co 38 .. +1 

Kelsey Wheel Co 50 54 

Regal Motor Car Co. pfd '27 35 



954 —30 
—1 
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the common and to issue additional com- 
mon stock in connection with the recent 
acquisition of the Cleveland Welding Mfg. 
Co. 

A deal has been pending which, if car- 
ried through, would have resulted in the 
Rockefeller interests obtaining a big con- 
trol in the Hydraulic company, but the 
fact that the stock dividend is now under 
consideration indicates that the Rocke- 
feller transaction has not been closed. 



Two New Silvex Products 
South Bethlehem, Pa., Feb. 6 — The 
Silvex Co., this city, maker of Bethlehem 
5-point spark plugs, will soon announce 
two new automobile specialties. The first 
of these is a low price one-point spark 
plug, which is now coming through in 
large quantities. Deliveries will soon be- 
gin. The second consists of a pneumatic 
shock absorber made to sell at a popular 
price and specially designed for Ford 
cars. An important feature of this lat- 
ter is that air is used instead of springs. 



York Show Sells 100 Cars 
York, Pa., Feb. 7 — A remarkably 
heavy sale of cars in proportion to the 
attendance was the feature of the York 
show. The exhibitors disposed of 100 
automobiles to 15,000 visitors, or a car 
to one person out of each 150 at the show. 
The industrial growth of this section, to- 
gether with the fact that it is a 
rich grain section, leads the dealers to 
look forward to 2500 sales within the 
coming year. A report of the industrial 
and agricultural wealth of this territory 
will appear in an early issue. 



Reorganize K. D. Carburetor Co. 

Cleveland, Feb. 7 — The K. D. Carbu- 
retor Co. has been reorganized with a 
capital stock increase of $275,000. It 
has purchased the plant of the Atlas Bolt 
& Screw Co. and will move into the new 
quarters as soon as the present tenants 
have vacated. 



Four New Bearings Service Branches 

New York, Feb. 6 — The Bearings 
Service Co., with general offices in De- 
troit, and branches in all the principal 
cities, will open four new branches this 
spring. These will be at Philadelphia, 
Rochester, N. Y., Cleveland and Indian- 
apolis. At present it has eleven branches 
in New York, Chicago, Detroit, Boston, 
Kansas City, Minneapolis, Seattle, At- 
lanta, Dallas, San Francisco and Los 
Angeles. This company was organized 
last year by the Timken, Hyatt and New 
Departure bearings companies to handle 
their service to the customer. The serv- 
ice is direct from the branch. 



Independent Truck 
at $1,100 

Company Will Open Plant in 
Davenport — To Make All 
Parts Except Axles 

Davenport, Ia., Feb. 3 — The Independ- 
ent Auto Truck Co. will open a plant in 
this city to build a truck selling at 
$1,100. The company will be incorpor- 
ated for $50,000, the incorporators being 
Charles Zoller and E. August. Mr. 
Zoller is president. 

Three buildings, comprising the south- 
west portion of the Independent Brew- 
ing & Malting Co., have been converted 
into a manufacturing plant. About 
24,000 sq. ft. of floorspace will be utilized 
by the company. With the exception of 
the axles all the parts will be manufac- 
tured at the local plant. 

New Factory for American Truck 

Detroit, Feb. 7 — The American Motor 
Truck Co., incorporated for $600,000, will 
begin work within 30 days on a plant in 
southwestern Detroit on the Michigan 
Central tracks. 

Wilmington Show Attendance 60,000 
Wilmington, Del., Feb. 7— Attendance 
at the Wilmington show held in the Hotel 
Du Pont last week exceeded all expecta- 
tions by reaching the 60,000 mark. Deal- 
ers paid $105 toward the end of the 
week for unallotted space which had been 
priced at $35 on the first day. There 
were thirty-one exhibitors, and at least 




PERCY MARTIN 



Mr. Martin, an American engi- 
neer, has been appointed engtne 
controller of the British Empire 
and a member of the imperial 
Air Board 



fifty cars were sold. The munitions, 
leather, fiber, and farming interests ot 
the territory have been extremely pros- 
perous in the past year. A detailed ac- 
count of the resources of this region will 
be published in an early issue of The: 
Automobile. 

U. S. Chamber Elects Officers 

Washington, D. C, Feb. 3 — R. Good- 
wyn Rhett of Charleston, S. C, has been 
re-elected president of the Chamber of 
Commerce of the United States, follow- 
ing the fifth annual meeting of that or- 
ganization held in Washington last week. 

Other officers of the National Cham- 
ber have been re-elected as follows: 
Harry A. Wheeler of Chicago, John H. 
Fahey of Boston, and A. B. Farquhar 
of York, Pa., honorary vice-presidents; 
Samuel McRoberts of New York City, 
vice-president; and Joseph H. Defrees of 
Chicago, vice-president and also chairman 
of the executive committee. 

John Joy Edson of Washington has 
been re-elected treasurer. The newly 
elected officers are: Hon. Charles Nagel 
of St. Louis, honorary vice-president, 
and Willis Booth of Los Angeles, vice- 
president. 

James Couzens, formerly vice-presi- 
dent, treasurer and general manager of 
the Ford Motor Co., Detroit, was re- 
elected a director of the chamber, as were 
R. T. Cunningham, Fairmont, W. Va.; 
R. G. Rhett, Charleston, S. C; L. C. 
Boyd, Indianapolis; E. T. Meredith, Des 
Moines; Thos. B. Stearns, Denver; and 
A. I. Esberg, San Francisco. New mem- 
bers of the board are: F. H. Johnston, 
New Britain, Conn.; Lewis E. Pierson, 
New York; H. A. Black, Galveston, Tex.; 
C. H. Howard, St. Louis; and J. E. Chil- 
berg, Seattle. 

To Wind Up Streator Affairs 

Streator, III., Feb. 2 — Creditors of 
the defunct Streator Motor Car Co. have 
received word from E. U. Henry, referee 
in bankruptcy, that a meeting of the 
creditors will be held in Peoria, 111., on 
Feb. 10, to wind up the affairs of the 
concern. The sum of $9,166 is on hand. 

Motor Castings Co. in Receivers' Hands 

Detroit, Feb. 7 — The Motor Castings 
Co. has been placed in receivers' hands. 
Assets are $225,000, and liabilities $100,- 
000. The company manufactures cylinder 
castings. The company may continue 
operations pending reorganization. 

National Show Mgrs. Assn. Organization 
Completed 

Chicago, Feb. 2 — The organization of 
the National Assn. of Automobile Show 
Managers has been completed. At a 
luncheon in this city last week, about 
thirty men attended and made the organ- 
ization permanent. Much data is to be 
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collected and an effort made to establish 
a standard of show management. An 
exchange of ideas will result in certain 
improvements in several of the remain- 
ing shows of this season. Membership 
is to be by associations, so that a city 
may still be represented should it change 
managers. Or, the president or some 
other association officer may represent 
that show at the meetings. 

Appleby Heads Erd Motor Co. 

Saginaw, Mich., Feb. 5 — The Erd 
Motor Co. held its annual election last 
week and elected the following officers 
and directors: Officers — B. G. Appleby, 
president; J. G. Erd, vice-president; H. 
S. Erd, secretary; A. W. Seeley, treas- 
urer and manager. The above officers 
and 0. L. Dittmar, C. F. Beach, W. J. 
Passolt and R. Knapp compose the di- 
rectors. 

The company is employing seventy 
men and makes engines for tractor com- 
panies. 

Wolverine Wants Factory Location 

Wayne, Mich., Feb. 7 — The Wolverine 
Car & Tractor Co., whose temporary as- 
sembling plant is located here, is look- 
ing for a permanent factory location. 
William G. Wagenhals is president of the 
company. 

Bikle, of Lycoming Foundry, Dead 

Williamsport, Pa., Jan. 28 — E. B. 
Bikle, assistant secretary and treasurer 
and office manager of the Lycoming 
Foundry & Machine Co., this city, died 
to-day. No successor will be appointed 
until the next meeting of the board of 
directors. 

Wisconsin Motor Moves N. Y. Office 

New York, Feb. 2 — The local offices of 
the Wisconsin Motor Mfg. Co., Milwau- 
kee, Wis., have been established at 21 
Park Row. T. M. Fenner is Eastern 
factory representative. 

A. A. A. Tests Osgood Lens 

Chicago, Feb. 5 — The Osgood lens, 
made by the Osgood Lens & Supply 
Co., this city, recently passed a test of 
the Contest Board of the American Auto- 
mobile Assn. on control of the light from 
headlamps. The demonstration was made 
in a series of tests made on the local 
speedway. 

A Hudson car equipped with regular lamps 
made by the C. M. Hall Lamp Co. was used, 
the light being projected on a screen 7 ft. 
high and 66 ft. long. At 50 ft. and 75 ft. dis- 
tance the light beams cut the screen 25 In. 
from the roadway and were horizontally dif- 
fused 15 and 18 ft. respectively. At 150 ft. 
the light cut the screen 24 in. rrom the road- 
way and was diffused horizontally 35 ft. At 
250 ft. the height at which the light beams 
struck the screen was indeterminate, though 
the horizontal diffusion was 60 ft. A test to 
determine the total carrying power of the 
lenses shows the light capable of casting a 
shadow at 1800 ft. 



1916 Racing Winner s 
Banqueted 

Important Announcements for 
1917 at Chicago Event- 
Speedways to Be Safer 

Chicago, Feb. 1 — Dario Resta and 
Johnny Aitken, 1916 racing champion 
and runner-up, respectively, were to- 
night crowned with the laurels coinci- 
dent to their achievements in the realm 
of speed, the occasion being the banquet 
tendered in their honor by the American 
Automobile Assn. at the Chicago Auto- 
mobile Club. After the award of the 
Bosch and Goodrich prize money and 
Bosch trophy to Resta, Aitken and Rick- 
enbacher, together with a diamond-set 
platinum fob to Resta from the Amer- 
ican Automobile Assn., several import- 
ant racing announcements were made 
for the coming year. 

The Bosch Magneto Co. will offer a 
similar purse and cup to go to the win- 
ner of the championship of 1917 under 
the same conditions as in 1916. 

The Hudson company will have five 
cars on the speedways this year, with 
Arthur Hill, former manager for Resta, 
as team manager. Mulford will be the 
star driver for the team, Billy Chandler 
will be in charge of the mechanical end, 
and Ira Vail also will drive. The other 
two drivers have not been decided upon. 

James Allison announced that Indian- 
apolis will go back to the 500-mile race 
this year. The Indianapolis management 
considers taking the Decoration Day 
classic to Cincinnati unless hotel man- 
agers in Indianapolis unanimously 
agree upon a program of normal hotel 
rates for race meet days. 

Clifford Ireland gave his personal 
version of some angles of race manage- 
ment, although he said his remarks were 
not to be construed as coming from the 
contest board as a whole. He called at- 
tention to there having been fifteen men 
killed on the tracks and speedways last 
year. 

"Only one speedway, in my opinion, is 
properly constructed," he declared. "Per- 
haps it is because the contest board is 
not properly represented that accidents 
occur. I believe most of the speedways 
try to live up to the rules, although 
some try to avoid the safety-first idea. 
If a representative of the contest board 
lives up to the board's instructions he 
goes up against a stone wall— he either 
jeopardizes the speedway investment by 
calling the race off or he is lax in his 
duties." 

James Allison, head of the Indian- 
apolis speedway, declared that the In- 
dianapolis course was believed safe 
when it was built and that much money 



has been spent in making it more safe 
each year. He said that the difference 
in the speed of present day racing cars 
as compared with that of a few years 
ago had caused the management to de- 
cide upon the building of a safety apron 
and wall on the back stretch of the 
Indianapolis course before next year. 

He advocated a committee made up of 
some representative of the contest board, 
of the race drivers and of the speedway 
management, whose duty it would be to 
visit the track 30 days prior to the date 
of the race and point out any means 
thought necessary for making the track 
more safe. This would give the speed- 
way management time to make the 
changes, and unless the changes were 
made as specified the sanction should be 
withdrawn. He did not favor withdraw- 
ing sanction unless the speedways were 
given sufficient time to make necessary 
changes. 

A. A. A. Contest Board, to Issue Racing 
Directory 

New York, Feb. 3 — The Contest Board 
of the American Automobile Assn. is 
publishing a directory of all racing 
events to date. This directory is on the 
press now and will be out around March 
1. It is complete in every detail, cover- 
ing the results of all trials, reliability 
contests, road and track events, and hill- 
climbs. It also includes all the Glidden 
tours and a complete summary of the 
1916 speedway championship events. The 
new official standing records recognized 
by the A. A. A. contest board are also 
included. 

Ohio Light Bill Passed by Senate 

Cleveland, Feb. 6 — The Terrill Bilr 
requiring lights on all vehicles, both 
horse and motor propelled, has passed 
the State Senate at Columbus and is 
now pending in the House. The bill was 
drafted by the Ohio State Automobile 
Assn. It was introduced by Senator 
Virgil Terrill of Cleveland. 

Dr. Lewis Goodyear Consulting Chemist 

Cleveland, Feb. 3 — Dr. Warren K. 
Lewis has been named consulting chem- 
ist by the Goodyear Tire & Rubber Co., 
Akron. Dr. Lewis is professor of chem- 
ical engineering at the Massachusetts 
Institute of Technology and is an expert 
on the chemistry of rubber processes. 

Bennett with Service Motor 

Chicago, Feb. 7 — William H. Bennett 
has joined the advertising forces of the 
Service Motor Supply Co. He was form- 
erly advertising manager of the Search- 
light Co., Chicago, which has been con- 
solidated with the Air Reduction Co. of 
New York. 
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Foreign Trade Foundations 

BECAUSE the world's supply of gold has flowed 
bo rapidly into our treasuries during the past 
2 years, and because the stock of gold in Europe is 
correspondingly depleted is no reason why we should 
imagine those countries are correspondingly impov- 
erished and we correspondingly enriched. Our pres- 
ent abnormally large gold supply is no assurance 
that our foreign trade must be great in the future. 
It is no assurance that we may hold what we have 
at present. 

Gold Must Be Used 

This gold is only of value in proportion as we use 
it, and in accordance with how we use it. If we so 
use it as to make it easier for foreign lands to trade 
with us, to buy those natural or manufactured prod- 
ucts we have for sale, then our wealth as a nation 
and our position in foreign trade is correspondingly 
improved; but if, on the other hand, we worship it 
as so much yellow metal and ensconce ourselves 
behind its apparently impregnable ramparts, we are 
playing the ostrich game of burying our heads in the 
sands and our deeds will fall on our own shoulders. 

The foreign countries after the war will only buy 
from us those goods they are in need of and can 
most conveniently buy from us on terms convenient 
to them and at times to meet their convenience. Our 
gold is not going to be a trade whip such as many 
imagine it is. The financial center of the world has 



not been shifted across the ocean by the present 
transfer of securities and gold. Europe that origi- 
nated world trade, that originated world finance, 
that originated world exchange, still holds the center. 
In spite of the enormous war those allied nations 
such as Great Britain, France and Italy are enjoy- 
ing the greatest world trade in their history, and 
they are to-day and have been for 2 years laying 
plans for a more vigorous world trade drive. 

Ships, Co-Operation and Tariff 

Our masses of gold will stand us in poor stead 
unless we are ready to meet the experienced trad- 
ing nations of the world on an equal foreign trade 
basis. At present we are not qualified to do this. 
Our greatest need is to-day to begin creating some of 
those great essentials that seem to-day to be the 
real necessary corner stones of foreign trade, a mer- 
chant marine, a bargaining tariff and legislation 
which will legalize co-operation of our manufac- 
turers, and selling organizations in foreign trade. 
Each company can work its best individual plan for 
foreign trade, but all of their efforts will show much 
greater results if nationally we can stand back of 
them with this great trinity of export trade — ships, 
co-operation and tariff. 

Hidden Grease Cups 

CHASSIS lubrication is not as highly developed 
as engine lubrication. It is only necessary to 
stop to think how disastrous it would be for the 
average engine life if crankshaft lubrication were 
made as difficult as that of some of the chassis 
points, to realize this. It does not seem possible to 
say that a chassis is highly developed in which the 
driver, who is most often the owner, has to climb 
beneath the car every few hundred miles in order to 
secure proper lubrication. 

Some of the chassis exhibited at the show this 
year had as many as from five to seven grease cups 
located directly in the center of the chassis at such 
points that they could not possibly be reached ex- 
cept by climbing under the car. Suppose such a car 
is driven for a few weeks over muddy and bad roads, 
is it not almost certain that the lubrication of these 
vital points is going to be neglected? Can any one 
look forward with pleasure to the duty of refilling 
these cups with grease and under the difficulties of 
a strained position, and an accumulation of dirt, of 
replacing the cup? 

If the cup must be put under the car at the center 
of the chassis could not an opening be left above 
through the floor board for reaching it? A short 
pipe connection could readily be used to bring the 
cup to a point convenient for refilling through the 
bottom of the car. It is a question that is serious. 
Owner-drivers will not, as a class, give concealed 
and inaccessible grease cups the proper attention. 
Chauffeur-drivers, as a class, are not greatly ahead 
of the owners in this respect. It is up to the engi- 
neer to make chassis lubrication a study and to pro- 
duce a scheme in which the inconvenience of the 
owner and driver will be brought to a minimum. 
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How S. A. E. Could Help in War 

President Dunham Points Out Society's Industrial 
and Military Value — Highly Trained Body, Used 
to High-Pressure Work of Immense Assistance 



DETROIT, Feb. 6 — George Dunham, president of the 
Society of Automotive Engineers, told a representative 
of The Automobile to-day what the society would do 
for the government in case of war. Mr. Dunham said that 
the society as an organization has in its membership the very 
men that would be needed in case matters came to a climax. 
He pointed out the great part in present-day warfare that the 
internal combustion engine is playing, not only at the actual 
front but throughout the great industrial areas necessary to 
maintain the fighting line. 

Mr. Dunham stated that for every man at the front it is 
necessary to set seven others to work to support him. The 
man with the gun is only a small part of the organization of 
an army and the great work that is being done with the other 
parts of the unit is largely being accomplished with internal 
combustion engines. 

To meet this requirement the S. A. E. has men who have 
made this particular science the study of their lives. Mr. 
Dunham stated that the organization as a whole is at the 
disposal of the government and that individually he had 
already had a number of offers of unlimited services to the 
government from different members of the society. These 
offers will be submitted to the government. 

In the matter of industrial organization Mr. Dunham 
stated that the S. A. E. would be particularly valuable 
because it is made up of men who are accustomed to thinking 



and acting quickly. The quick growth of the automobile 
industry which has involved numerous revisions of method 
in every department of the work has caused this. He stated 
that war is more or less of an industrial race and the help 
of an organization which has been actively engaged at maxi- 
mum speed for a number of years could not but be valuable 
in a time of necessity. 

S. A. E.'a Part in War 

Speaking of the particular fields in which the society 
would be particularly valuable, Mr. Dunham mentioned the 
commissary and signal corps departments with which co-oper- 
ative work has been carried on for some time. In addition 
the manufacturing resources for munition making are almost 
unlimited. Coker F. Clarkson is in Washington at the present 
time and part of his visit is particularly concerned with ascer- 
taining the directions in which the society could be of assist- 
ance. Secretary Daniels, of the navy, has frequently con- 
ferred with the officials of the organization on the part it 
could play in a scheme of national defense and has been 
particularly impressed with the great help that could be 
rendered in aeronautical work. 

The automotive industry, Mr. Dunham showed, is essential 
on the sea, in the air and on land; and the Society of Auto- 
motive Engineers is ready and able to become a valuable aid 
in case of necessity. , 



Automobile Engineers in Reserve Corps 



FOLLOWING the tender of service long ago made the 
government by the Society of Automotive Engineers, and 
in pursuance of the society's co-operation with various gov- 
ernment bureaus in the formulation of military truck, aero- 
nautic and kindred standards, many S. A. E. members have 
applied for and some have received appointment as officers 
in the reserve corps of the War Department. In the poten- 
tially if not actually critical situation of world affairs 
involving immediately the United States, a general statement 
of the types of men desired by the government from civilian 
life now is of interest. Many applications are now at hand 
in Washington, but additional ones are wanted to meet all 
possible emergencies. It is not for the best interest of the 
government or individuals for the latter to enter the reserve 
service until they shall have decided that if necessity come 
they can conveniently and willingly serve to the end. 

The object in organizing the Quartermaster Reserve Corps 
is to obtain high-class specialists, to serve according to their 
previous training and knowledge and be so prepared that in 
the event of the President calling for their services, they will 
be capable of rendering efficient service without further train- 
ing. A reserve officer is appointed for a period of 5 years; 
must, so ordered, attend each year an army encampment for 
a period of 2 weeks; and present himself for active duty at 
the proper place in time of actual or threatened hostilities. 

In listing suitable persons to be commissioned in army 
corps in connection with motor transportation, the members 



of the Society of Automotive Engineers will naturally be 
drawn upon very largely. Men from this organization will 
have to be depended upon as technical advisers of the officer 
grade to supervise the operation on a large scale of motor 
truck companies and the requisite repair shops. A consider- 
able number of men qualified as foremen in and superinten- 
dents of shops are needed by the army as truckmasters with 
motor companies. A large number of chauffeurs and 
mechanics must be listed. The S. A. E. members from their 
wide and intimate connection of the automobile industry will 
be able to provide from men employed by them or of whom 
they know, adequate lists of the last named four classes of 
men. 

In general the S. A. E. members will serve as authorities 
in the design of engines, in metallurgy, electrical engineering, 
development of starting and lighting systems for aeronautic 
work, searchlight signalling, adaptation of wireless equip- 
ment to aeroplane use, mounting engines in aeroplanes, and 
conducting supply depots and parts service stations. Prompt 
movement of truck trains, without delay caused by a single 
breakdown, is essential in military transport. 

Men desiring to be appointed officers in the reserve corps 
should make application to the War Department, Washing- 
ton, addressed to the respective corps, whether it be the 
Aviation Section, the Quartermaster Corps, the Engineers or 
the Ordnance or other corps. Full information and necessary 
blanks will be furnished by the War Department. The data 
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wanted refer to previous service in the regular army, or 
volunteer forces of the United States, or organized militia 
of any state; education; experience; age. Letters of recom- 
mendation from three citizens, with address, are to be fur- 
nished. 

The Aeronautic Field 

As broad a field as any for automobile engineers in the 
army is the aeronautic service. In addition to the activities 
mentioned above, inspectors are needed for aeroplanes nnd 
engines under order, as well as stock purchasers in general. 
Observation balloons, gas generating plants, equipment for 
balloon operation such as winches, are to be thoroughly 
developed and produced. Men are needed to work on the 
question of stresses in rigid dirigible airships; specialists in 
light, strong, alloyed metals. 

Documentary evidence as to past work and character must 
be produced by applicants for positions with the Aviation 
Section. Severe physical examination is required at present 
of applicants as aviators. For other positions the respective 
work for which a man is suited is considered in the physical 
examination. Information as to place of physical examina- 
tion is furnished upon application. 

The pay and allowances of officers in the reserve corps 



are the same as those of regular army officers of the same 
grade. The allowances include transportation, medical 
attendance and quarters. 

There are over 100 government aeroplanes in flight service 
to-day, as compared with twelve a year ago. Five hundred" 
will be in service, it is understood, at a relatively early date. 

There are 50 rated military aviators to-day, in addition 
to 50 officer students at San Diego. There are 50 reserve 
corps aviators in various stages of advancement. 

About 660 elementary licenses have been issued to aviator* 
in this country since the beginning of the art. A goodly 
number of the men to whom these licenses were issued are 
not now available for service. About 70 expert licenses have 
been issued. 

A great deal of training is necessary after a man receives 
his pilot's license before he can qualify for an expert's 
license. It takes 6 months to train a man holding an ele- 
mentary license to become an expert. 

The San Diego school specializes in the training of officer 
aviators. The schools in Mineola, L. I., and Chicago con- 
duct the advance training of reserve corps fliers. 

The essential temperamental characteristics of an aviator 
are mental alertness, decisiveness and good judgment; 
mechanical knowledge, particularly of combustion engines, is- 
invaluable. 



S. A. E. Council Approves Standards Committee Draft 

(Continued from page 309) 



sponse. Automobile show week in New 
York is invariably overcrowded with ban- 
quets and other functions, whereas Chi- 
cago show week is rather lean on such 
performances. Chicago hotels have ac- 
commodations for banquets with attend- 
ance as high as 800, which is practically 
the same as New York. It would be pos- 
sible to have a 1-day winter session in 
Chicago which might be attended by a 
great many who have not the opportunity 
of going to New York, but wfco~are al- 
ways present at the Chicago show. 

A complete draft of the Standards 
Committee for 1917 follows: 

The society has made several important 
changes for 1917 in the different di- 
visions. Chas. M. Manly has become 
chairman of the Aeronautic Engine Di- 
vision. The other members of this di- 
vision consist of Henry Souther, H. M. 
Crane, F. S. Duesenberg, J. G. Vincent, 
Spencer Heath, Capt. V. E. Clark, G. C. 
Loening, C. B. King, and S. D. Walden. 

F. G. Hughes is chairman of the Ball 
and Roller Bearings Division, the other 
members consisting of G. R. Bott, T. V. 
Buckwalter, C. H. Clement, F. M. Ger- 
mane, B. D. Gray, F. J. Jarosch, R. S. 
Lane, C. W. McKinley, G. A. Ungar, and 
M. W. H. Wilson. 

F. L. Morse is chairman of the Chain 
Division. There are five other members, 
as follows: W. J. Belcher, H. F. Funke, 
J. R. Cautley, J. C. Howe, and H. S. 
Pierce. 

A Data Sheet Division of the Stand- 
ards Committee has been re-established, 
with A. C. Bergman as chairman. The 
other members of this division will be 
announced later. 



The Electrical Equipment Division will 
be continued with substantially the same 
membership as last year, including A. L. 
Riker, Joseph Bijur, Alex. Churchward, 
O. F. Conklin, Frank Conrad, W. A. 
Chryst, C. F. Gilchrist, D. M. Leece, T. 
L. Lee, A. D. T. Libby, and A. H. Tim- 
merman. 

The Electrical Vehicle Division will be 
continued, A. J. Slade retiring as chair- 
man but continuing as a member of the 
division. The other members of the di- 
vision will be A. S. Baldwin, E. P. Chal- 
font, J. H. Hertner, W. P. Kennedy, F. E. 
Queeney, E. J. Ross, Jr., and E. R. Whit- 
ney. 

The Engine and Transmission Division 
will consist of the following members, 
though it is expected later that the list 
will be increased in size somewhat: W. 
T. Fishleigh, R. J. Broege, A. W. Cop- 
land, W. A. Frederick, L. C. Fuller, E. 

G. Gunn, H. L. Horning, A. F. Milbrath 
and H. C. Snow. 

The Foreign Co-operation Division will 
consist of the following members: A. L. 
Clayden, chairman; W. H. Allen, C. C. 
Carlton, J. E. Hale, B. Maraini and H. 
W. Waite. 

The name of the Headlamp Glare Di- 
vision has been changed to the Lighting 
Division. The personnel is as follows: 
W. E. McKechnie, chairman; P. F. 
Bauder and A. L. McMurtry. 

K. W. Zimmerschied will be chairman 
of the Iron and Steel Division with the 
following members: R. R. Abbott, W. B. 
Hurley, F. E. McCleary, G. L. Norris, J. 

H. Parker, C. F. W. Rys, H. J. Stagg, Jr., 
and H. G. Stoddard. 



The Miscellaneous Division will consist 
of the following: E. H. Ehrman, chair- 
man; Clarence Carson, C. S. Crawford, 
J. E. Diamond, W. A. Frederick, W. H- 
Knowles, Berne Nadall, H. H. Newsom,. 
and E. E. Sweet. 

K. W. Zimmerschied is chairman of the 
Nomenclature Division, the other mem- 
bers consisting of H. E. Coffin and A, 
Ludlow Clayden. 

C. W. McKinley is chairman of the 
Springs Division, the other members be- 
ing C. E. Clemens, W. C. Keys, R. L. 
Morgan, W. M. Newkirk. 

A division to be called the Starting 
Battery Division has been established. 
This will be constituted of car designers 
and engineers, representing battery 
makers. 

K. W. Zimmerschied is chairman of the 
Tire and Rim Division. The other mem- 
bers are as follows : W. H. Allen, E. K- 
Baker, C. C. Carlton, J. E. Hale, E. O. 
Heinsohn, J. C. Manternach, C. B. Whit- 
telsey, J. E. Hulse and C. B. Williams. 

H. D. Church is chairman of the Truck 
Standards Division. The other members 
are: B. B. Bachman, P. J. Batenburg r 
Wm. M. Britton, L. P. Kalb, W. T. Nor- 
ton, Jr., A. L. Riker, W. R. Strickland, 
A. J. Scaife, G. W. Smith, F. A. Whitten 
and John Younger. 

A Marine Division has been estab- 
lished. The members of this will be lead- 
ing engineers engaged in the design and 
production of marine engines, hulls, re- 
verse gears and propellers. 

H. L. Horning will serve as chairman 
of a Tractor Division. The other mem- 
bers of this division will be announced 
at an early date. 
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Hold First Aero 



S. A. E. Expects Large Attend- 
ance at Aero Show Meeting — 
Finest Collection of Motors 
Ever Seen in Exhibition 




The logical de- 
scendant of the 
original Wright 
aeroplane; the 
Wright-Martin bi- 
plane that will be 
at the aero show 



THAT there will be huge crowds at the first national 
aeronautic exhibition, which opens at the Grand Central 
Palace to-day, Feb. 8, is a foregone conclusion. More 
than ever so perhaps, as a result of the past week's inter- 
national developments. But while the big crowd will be 
formed largely of the idly curious, the show will be one of 
the most interesting exhibitions that engineers have ever 
been able to see. 

The aeroplane, and particularly the aeroplane engine, is 
the most recent triumph of engineering skill, and the exhi- 
bition about to open will contain a greater variety of up- 
to-date engines than have ever before been gathered together 
for public view. Amongst them a majority are testimony 
to the skill of men who had their training in automobile 
work, and by far the most impressive and also .the biggest 
of these motors come in the automobile engineering category. 

In Europe for a long time the idea persisted that the 
aviation engine needed to be something quite different from 
an automobile motor. It was thought that the high-speed 
type akin to the racing car engine could not be built so light 
for its power as some entirely original design; whence came 
the Gnome and a host of other engines. But since the war, 
when the aeroplane has been put to real work, it has trans- 
pired that the engine that is fundamentally a racing car 
motor, only larger and more expensively made, is giving far 
the best service. 



An unexpected event has been the demand for engines of 
such large size. Three years ago 120 hp. was large, to- 
day we have to multiply this figure by three to be able to 
call an engine big. Horsepowers between 200 and 300 are 
the rule, and the cry of the military and naval users is for 
still more power. There is something stupendous in the 
idea of a twelve with a bore of 5 in. and stroke of 6 or 7 
in revolving .at: 2000 r.p.m. or more, and to produce such 
engines even with racing car construction as a basis has 
not been easy. The difficulty is increased greatly by. the 
need for low weight; it is stated on good authority that the 
European governments will not now consider any engine 
that scales more than 3 lb. per horsepower exclusive of 
water, but inclusive of carbureters and ignition. A weight 
of 3% lb. is thought passable, but anything greater than this 
is said to be altogether too great for consideration. 

Limit of Cylinder Size 

One of the things the engineers have soon to settle is the 
limit of cylinder size. Using high speed and high mean 
effective pressures, cooling the valves becomes a grave prob- 
lem, and cooling the pistons is also a thing to be considered. 
To keep down valve temperatures more than two per cylinder 
can be used, even more than four if necessary, but the piston 
ultimately limits cylinder bore. Just at present the idea 
seems most prevalent that 5 in. is about th,e extreme limit, 
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The Curtias twelve, which 
has been developed direct 
and not from automobile 
experience. Peculiarities are 
the valve layout and the 
bolted-on exhaust ports 
with their air-cooling fins. 
The method for supporting 
the crankcase In the plane 
Is also unusual 




and that the cry for more power will be 
tier's, perhaps 18 or 24, all on the same 
by using more than one engine for a 
plane. 

At the one-day meeting of the S. 
A. E., which will be held Friday, 
Feb. 9, in the Engineering- Societies 
Building, many problems such as 
those briefly outlined will be dis- 
cussed, and the subject of engine 
construction will be introduced by 
Leigh M. Griffith in his paper on 
"High Pressure Aviation Engines." 
Griffith, who has had much inval- 
uable experience in developing the 
Martin aviation motor, discusses the 
subject analytically, pointing out 
the fundamental differences between 
the old style of large, low pressure 
engines, and the modern type, and 
he shows very clearly how the high 
pressure design is able to be built 
lighter for its power. On the ques- 
tion of what is high pressure, Grif- 
fith puts the dividing line at 100 lb. 
brake mean effective pressure, class- 
ing all engines developing more 
than this as high pressure, but he 
hints that this figure may soon be 
exceeded. The limiting factors now, 
according to his paper, are valves 
and spark plugs, particularly the 
latter, which still give frequent 
trouble. 



met by more cylin- 
crankshaft, perhaps 



PROGRAM 
First Aeronautic Session 

Society of Automotive Engineers 



Engineering Societies Building 
29 West 39th Street 

NEW YORK, Feb. 9, 1917. 

AFTERNOON STANDARDIZATION 
SESSION 3 p. m. 

Henry Souther, Chairman aeronautic en- 
gine division, standards committee, 
presiding. 

Necessity of Standardization of Small 
Metal Parts for Aeronautic Use — 
F. G. Diffin. 

Suggestions for Standard Tests of Aero- 
planes — J. J. Rooney 

EVENING PROFESSIONAL SESSION 
7.30 p. to. 

Vice-president Charles M. Manly, 
presiding 

7.30 to 8.15 — Motion pictures of aircraft 
in flight 

8.15 — Aerial Navigation Over Water — 
Elmer A. Sperry 

9.15 — The Evolution of Aeroplane Wing 
Trussing — Professor F. W. Pawlowski 
of the University of Michigan. 

10 — Notes on High Pressure Aviation 
Engines — Leigh M. Griffith. 



A very important point, he says, is the form of construc- 
tion adopted for the cylinders, as they compose a large part 
of the weight of the engine, have a considerable stress to 
bear, and the valve and spark plug troubles are greatly 
aggravated by too great a thickness of cylinder metal in 
their vicinity. He reviews the different types of cylinder 
as follows: 

"The best method is to diminish the thickness, or rather 
the thermal resistance, of the walls somewhat in inverse 
proportion to the increase of unit heat-conduction capacity 
required. Such a method, however, involves the use of a 
higher grade of material for the cylinder walls and de- 
mands a greater attention to the problem of allowing the 
cylinder walls the greatest amount of freedom to expand 
in all directions under the influence of heat so that the mini- 
mum restraint is offered to such 
movement. It is this restraint that 
distorts the walls from .their orig- 
inal form. It is also necessary to 
insure a more uniform cooling ac- 
tion of the circulating water. 



Steel Cylinders 

"The use of automobile-type cast- 
iron cylinders for aviation engines, 
with either integral or applied 
jackets, is gradually but surely dis- 
appearing, for reasons that are well 
understood. Just now, the popular 
tendency is to use some form of cast 
aluminum-alloy cylinder with either 
a steel or cast-iron liner. This gen- 
eral type of construction is appear- 
ing in the individual as well as the 
block-cylinder form, but it seems to 
the author to be poorly adapted to 
the requirements of the really high 
pressure engine because of the una- 
voidable fact that the total resist- 
ance to the conduction of heat 
through the walls is greatly in- 
creased by the lack of continuity of 
metal at the joint between the liner 
and aluminum wall, and also by the 
considerably increased total thick- 
ness of metal. It certainly appears 
that lubrication is rendered more 
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difficult by this construction and the risk of pre-ignition in- 
creased from the same cause. 

"A better arrangement, from the heat-disposal and weight 
standpoints at least, is that wherein the jacket water comes 
in direct contact with the steel liner. In the latter case, 
the liner can be screwed into the combustion chamber at its 
upper end so that the combustion chamber is a part of the 
aluminum block casting, or the liner can have a closed head- 
end forming the combustion chamber and with the valves 
seating directly on the liner material. 

"The ideal cylinder has the thinnest possible wall con- 
sistent with the maintenance of a satisfactory degree of 
rigidity; is so designed as to permit the greatest freedom 
of expansion and contraction under the influence of tem- 
perature changes; has uniform wall thickness thoroughout; 
and is provided with a water jacket of such design as to 
give a uniform cooling action over all parts of the cylinder 
wall. The basic idea is to make sure that each unit of area 
of heated surface of the combustion chamber and cylinder 
wall is separated from a like unit of area of uniformly 
cooled surface by a wall of minimum uniform thermal re- 
sistance. Of course, in the case of the piston and valve 
heads this cannot be done, since these members have to 
conduct the heat received largely to their surfaces of con- 
tact with the cylinder metal, in order to transfer it to the 
cooling water. In the piston, this is best accomplished by 
using a metal of high conductivity and a design that pro- 
vides ample sectional area to conduct properly the heat from 
the head to the skirt, from which it passes through the oil 
film to the cylinder wall. 

"It seems to the author that there can be but little ques- 
tion as to the one best cylinder construction for the aero- 
nautic engine working under the highest brake mean effect- 
ive pressure. It is that in which the cylinder units are built 
up in pairs or blocks from alloy steel parts flame-welded 
together into one integral whole. A number of advantages 
are inherent to this form of construction, such as the follow- 
ing: The absolute minimum thickness of metal is required 
to resist the stresses due to the pressure and thermal ef- 
fects, which makes for light weight; the minimum thickness 
of metal wall interposed between the hot gases and the jacket 
water and the absence of masses of metal tending to accu- 
mulate heat make for uniform and effective cooling of all 





New Duesenberg avia- 
tion engine with twelve 
cylinders 4% by 7 In. This 
Is claimed to give 300 hp. at 
1600 r.p.m. and to weigh 960 lb. 
It resembles the racing car engines 



Thomas aluminum 
cylinder aero engine 
4/8 by 5'/ 2 in., for 
which 156 hp. at 2100 Is 
the claimed output. It Is 
an L-head type with eight cyl- 
inders. A reduction gear is used 



interior surfaces by water of fairly high temperature; as- 
surance of the homogeneity and character of the material 
composing the cylinder elements; a definite knowledge of 
the form and thickness of all walls; the greatest facility of 
inspection and testing of all joints during the assembling 
operations — all of these make unnecessary any arbitrary 
addition of metal in the endeavor to allow for possible un- 
known weaknesses. 

"The author has built 4% by 7-in. cylinders by this method, 
of nickel and carbon steels, in pairs, that weighed only 24 lb. 
per pair, or 9.8 cu. in. displacement per pound of weight. 
These cylinders are on an engine that on official test showed 
a brake mean effective pressure of .over 116 lb. per square 
inch, which is believed to constitute a record for aeronautic 
engines. The hydrostatic test-pressure for inspection was 
1000 lb. per square inch. The cylinders were provided with 
four valves and two spark-plugs each. The jacketing was 
complete, even extending to the inlet and exhaust flanges as 
well as completely around the valve-seats 
and plug bosses. The fact that these 
light cylinders stood the high temperature 
and pressure without distress or heating 
troubles certainly proves that it is abso- 
lutely unnecessary to adopt a heavy con- 
struction for these conditions. 

"In comparison, it may be stated that 
the 4% by 7-in. cast semi-steel cylinders 
of a recently announced aeronautic engine 
weigh 61 lb. per pair, or 5.1 cu. in. dis- 
placement per pound, without the cast 
aluminum covers that close the jacket 
spaces; and this is only a two-valve engine. 
Another airplane engine, also recently an- 
nounced, has built-up steel cylinders with 
cast aluminum jacket covers; the 4 by 6-in. 
cylinders weigh 40 lb. per block of three, 
or 5.65 cu. in. displacement per pound. 
This is also a two- valve design, and both 
descriptions have recently appeared in the 
technical magazines." 

Although preferring the steel cylinder, 
Griffith believes aluminum to be the best 
piston material both on account of its light 
weight and of its better heat conducting 
properties, but particularly on account, of 
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Knox aviation engine, 4% by 7 In., 
twelve cylinders. This has aluminum 
cylinders with cast Iron liners and the 
camshafts are arranged overhead, 
operating the valves through rockers. 
Very high pressure oil Is used, run- 
ning up to 70 lb. per square inch, and 
the camshafts are pressure lubricated 
as well as the crankshaft bearings 



the latter. In regard to this the 
paper states: 

"Attention has been previously 
called to the increased intensity of 
heat absorption in the case of the 
high pressure unit, but this is al- 
most offset in the case of the pis- 
ton by the reduced diameter and 
consequently reduced distance for 
the heat to travel." 

Insofar as its effect on the type 
of cylinder construction employed 
is concerned, it matters little whether the en- 
gine is laid out as a geared-down short-stroke 
job or a direct-drive long-stroke, except for 
the comparatively slight saving due to the 
shortened barrel length in the first case. How- 
ever, the author is convinced that the greatest 
power-weight ration can be obtained in the 
direct-driven engine; this is borne out by the 
fact that the lightest water-cooled engine so 
far officially tested, to the author's knowledge, 
is the one incorporating the above-mentioned 
light weight cylinders. At the moderate speed 
of 1325 r.p.m. this engine showed a weight of 
only 2.65 lb. per brake horsepower; this weight included the 
two magnetos complete with all wiring and plugs, the two 
carbureters and manifolds, all water headers and a particu- 
larly powerful pump. However, it did not include the weight 
of the propeller-hub, starting-crank, exhaust headers, or the 
contained water and oil. It would seem as if the most simple 
and direct method to obtain a sufficiently high piston speed 
in combination with a propeller speed that will come within 
the zone of high propeller efficiency is to adhere to the long- 
stroke direct-driven design in which the propeller is carried 
on an extension of the crankshaft. Certain it is that the 
total inertia forces of the reciprocating parts for this method 
are less by a considerable amount that those in the shorter- 
stroke geared-down engine. 

Spark plugs are perhaps the greatest source of trouble 
in the high pressure engine. If the threaded portion of the 
shell makes good contact with a well-cooled surface, no 
trouble is to be expected from the shell itself over-heating. 
However, the grounded electrode must be of sufficiently high 
heat conductivity and must have ar sufficiently good thermal 
contact with the shell to insure that the heat received will 
,te carried to the shell and then to the jacket water. The 





section of these electrodes should increase from 
the sparking point to their anchorage in the 
shell, and should not be flattened or deformed 
so as to offer a relatively large surface for 
the absorption of heat from the gas. The 
center electrode usually gives the most trouble 
from overheating. This is to be expected since 
the heat received by it has to be conducted in 
a large measure through the insulator to the 
plug shell. Very little heat is conducted to the 
air lengthwise of the stem, owing to the small 
size and length of this member. Perhaps this 
situation can be helped by the development of 
an insulating material having a higher heat conductivity in 
proportion to its electrical conductivity than the materials 
now in use. The greatest improvement is to be looked for 
along the lines of electrodes with higher heat conductivity, 
greater sectional area, and perhaps thinner insulators having 
more intimate contact with both the electrode and shell. The 
recent idea of introducing a small amount of air or mixture 
direct to the plug cavity, in such a manner that it washes 
both the center electrode and insulator, may prove to be a 
considerable 'aid. 

In an engine developing a high mean effective pressure, 
necessarily a high volumetric efficiency and a high compres- 
sion pressure are required; these in turn demand efficient 
cooling, scavenging, charging and ignition. The cooling re- 
quirements have been mentioned and consist fundamentally 
of the uniformly energetic circulation of the cooling water 
over a cylinder wall of the highest possible uniform thermal 
conductivity. 

Of the other papers to be presented, in accordance with 
the program on page 326, Sperry's on aerial navigation over 
water is devoted largely to a description of his automatic 
controls for aeroplanes, and the gyro compass. 
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Modernized Marine Engines 

Automobile Type of Design Gains — Eight Cylinders in 
Line Favored for Large Units — Large Aluminum Pistons 



NEVER has there been a motor boat show containing so 
many engines of the automobile type, or so interesting 
a collection of engines as were seen at the exhibition 
in the Grand Central Palace that has just closed. Fore- 
most among the names familiar to the automobile engineer, 
Wisconsin and • Duesenberg had large exhibits, the latter 
showing the aviation twelve, which is the latest product. 
Gurtiss had a couple of aviation engines, a small eight and a 
large twelve, there was a new boat engine, the Lacy, which is 
a large edition of the motor fitted to the Cunningham car, 
and the older boat engine builders, such as the Sterling Engine 
Co. and others, had engines more than ever like the modern 
automobile motor. 

Big Change in Year 

Quite a big change is to be noted since the show of a year 
ago, as the new engines for 1917 are more compact and ap- 
parently smaller for their power. Not only is this so of the 
big power plants, but the smaller boats evidence a tendency to 
be fitted with regular four cylinder automobile engines rather 
than with two-stroke types or the three-cylinder gas engine 
style that has been very popular. At the other end of the 
scale the heavy oil engine for commercial craft of the hot bulb 
or so-called semi-Diesel type is getting neater, though its slow 
combustion precludes the use of high speed. 

Of all the engines on the floor there was none more inter- 
esting than the big Duesenberg built for a U. S. small torpedo 
boat. This, as the illustrations show, is similar in principle 
to the Duesenberg racing car engine, having the same valve 
layout and the same rocker operation. The cylinder dimen- 
sions are 6% by 7% in. and the rated power is 275 at 1000 
r.p.m. and 400 at 1500 r.p.m. the delivery of this rated output 
being guaranteed. As the inertia forces in these large pistons 
and connecting-rods are very great, despite the use of Mag- 
nalium metal for the pistons, great care is taken in balancing 



by keeping the reciprocating weights for each cylinder close 
to a fixed amount and allowing very little tolerance. There 
is a very elaborate pressure lubricating system, feeding every 
part, even to the rocker arms, and splash can be used in ad- 
dition if desired. There are two oil pumps, one feeding the 
pressure lines and the other for the purpose of exhausting the 
crankcase to a level that can be controlled at will. Oil taken 
from the engine is pumped to a main supply tank in the en- 
gine room, whence the pressure pump obtains its supply, the 
idea being that the body of oil required to insure a sufficient 
supply of cool lubricant is too great to be carried in the 
crankcase. 

For the crankshaft a hammer forging is used of alloy steel 
and the camshaft is a drop forging with integral cams. 
Semi-steel castings are used for the crankcase, and these are 
heavily ribbed to give the requisite rigidity. 

For ignition there are two systems, magneto and battery, 
and a starting and lighting outfit of regular automobile type 
is provided. The engine has a Bendix engagement and ap- 
pears wonderfully small for the job of cranking such an im- 
mense engine. It is interesting to note that the price of the 
complete plant is $5,500. 

It is noticeable that the boat engine is often built as a 
V motor, probably because narrowness is a quality in high- 
speed boats, especially where two engines are used. For 
one engine, however, the V type has advantages and the 
latest addition to the ranks of boat motors is the Lacy shown . 
opposite, it being designed by the originator of the Cunning- 
ham car eight-cylinder engine, new a year ago. This is 
being made in two sizes, both with eight cylinders ; the smaller 
is 4% by 6 in. and the larger 6% by 6% in. The two engines 
are rated at 100 and 200 hp., respectively. 





The two 400-hp. Duesenberg torpedo boat 
engines exhibited at the motor boat show. 
These have been built for the U. S. Navy 
for small fast craft. The engine dimensions 
are 6% by 7% In. and the rated power Is 
developed at 1500 r.p.m. 
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The Lacy eight* for marine work are closely similar to the 
engine of the Cunningham car. Two sizes are being made, 
4(4 by 6 In. and 5% by 6'/ 2 In. Cold water Is drawn through 
the crankcase on Its way to the pump before going to the 
cylinders, this being for the purpose of cooling the oil. 





The Fairbanks-Morse en- 
gine on the left Is a hot 
bulb or seml-Oelsel type 
operating on heavy fuel. 
Below Is the newest 
Sterling engine Intended 
for fast cruising boats. 
This has cylinders 6% by 
9 In. and gives 300 hp. at 
1000 r.p.m. It is a heav- 
ily built engine weighing 
over 5000 lb. and Is fre- 
quently used In sets of 
two or three for twin and 
triple screw applications. 
The engine has an elec- 
tric starter and the fuel 
used is gasoline. 
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nEFLCHANDIiINO 

How Saxon, Paige and Mitchell Grasped Business Op- 
portunities of Show Week Dealer -Dinners at Chicago 



TAKING advantage of the Chicago automobile 
show has yet to be learned by several automobile 
makers. True, they show their cars and meet a 
lot of dealers, but do not put over the selling argu- 
ments and business talks with their dealers that they 
have good opportunity to do. Several makers give a 
so-called dealers' dinner at noon or at night. Some 
have several hundred present, and after the dinner 
there is a movie reel, a few songs, a few stories -and 
then adjournment. 

They are not all like this. A few at least have got 
a gage on Chicago show value and away last fall set 
out to cash in on it as well as on the New York show. 
Compared with a year ago, last week at the show 
gave evidence of big improvement. There were two 
or three dinners for dealers on a higher plane than 
any previous ones. Several other makers showed cred- 
itable improvement over their efforts last year, but 
opportunity remains for much yet to be done. 

Three of the best dealers' dinners given last week 
were Saxon, Mitchell and Paige. Each filled a peculiar 
field. Mitchell had a salesman talk with a movie reel 
or two assisting the lecturer, and Saxon had not a 
selling talk, but a better business talk with movie 
and still pictures to help it out. Each was specially 
good in its field. Each impressed all dealers assem- 
bled that the factory meant business and that there 
was business, and business only, back of the factory 
selling method of Mitchell, and that business per- 
meated every phase of the Saxon organization. 

Saxon Dealers Learn Factory Problems 

The Saxon talk by President Harry Ford was the 
best one of the kind during show week. It was a busi- 
ness talk he had been preparing for weeks. The pic- 
tures were well selected and the talk delved into a 
dozen factory problems. 

No. 1 — Mr. Ford told dealers what it cost his factory 
because of poor business methods of some dealers. 
One Saxon dealer could not be made to answer letters. 
The company wrote him for 30 months with no results, 
and finally Mr. Ford sent him a personal telegram 
which brought a reply. The bad business of this 
dealer cost the Saxon factory $8. 

No. 2 — Mr. Ford explained that the labor turnover 
in the Detroit automobile factories is 1100 per cent 
per year. That is, to keep a force of 100 men for a 
year requires hiring 1100 men, which is a teriffic ex- 
pense to any factory. He then told how the Saxon 
labor turnover is only 207 per cent; in other words, 



for every 100 men the Saxon company keeps from year 
to year it requires hiring 207 men. This is a very 
favorable showing compared with the Detroit factory 
average. You have not to go around the corner and 
ask the man you want to explain how such an example 
hit the Saxon dealers. Their applause showed they 
caught the idea and read into the talk the fact that 
it costs Saxon less to maintain its factory force than 
it does certain other Detroit factories, that because 
of this the car can be made better at a lower .cost, and 
that they as dealers are getting more for their money 
than if the labor turnover percentage were 1000 per 
cent or higher. 

Dealers Must Improve Letters 

No. 3 — Dealers were reprimanded for poor letter 
writing, and incidentally told indirectly that when 
they cannot write a plain understandable business 
letter it is more than certain that they cannot handle 
a business much better. A letter of complaint from 
one dealer, which was shown on the screen, showed 
that the dealer dictated a three-quarter page letter 
and yet failed to state a single trouble he had. He 
apparently forgot that in the effort of dictating the 
letter. Mr. Ford told the dealers how to write com- 
plaint letters: First to state specifically the real 
trouble, second to state if the trouble happened dur- 
ing shipment, and third to state if the trouble had 
apparently happened before the car left the factory. 
From this date forward the several hundred Saxon 
dealers at the dinner will send in proper complaint 
letters. 

No. 4 — Such a meeting afforded an excellent oppor- 
tunity to tell dealers about the good qualities of the 
car. To do this several inspection reports were 
thrown on the screen. One showed the chemical re- 
port of steel analysis; another showed the physical 
test of certain parts; others were inspection reports 
covering accuracy of manufacture; and finally, to 
clinch the argument, the speaker told of the mass of 
parts rejected and then had projected on the screen 
pictures showing stacks of rejected parts, including 
nearly everything in the car. From several tables 
came the remark, "I never thought they were so 
careful." The argument struck home. It made them 
all better Saxon dealers. 

How to Write Complaints 

No. 5 — One letter on the screen told of a complaint 
about shipping only two Saxons in each railroad car. 
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-whereas the factory had agreed with the dealer in 
-question to ship three. As a result of shipping only 
two in each' railroad car it was costing the dealer over 
$8 per car more than formerly. The dealer had been 
told of the reason, but the lesson was driven home 
to all at the dinner when two diagrams of railroad 
cars were thrown side by side on the screen. One 
showed how it was utterly impossible to put three 
Saxons in each freight car, and the answer was that 
they had to take whatever freight cars they could get 
and the ones they were getting were several feet 
shorter than the regular ones. It did not call for a 
long argument to tell the dealers that it was better 
business for them to get two cars on time, if at a 
little higher cost, than not to get any. The argu- 
ment was a bull's-eye. 

Realizing Sales Opportunities 

No. 6 — Two stormy-day pictures thrown on the 
screen drove home a good selling argument with every 
dealer. One picture showed a salesman looking out 
of the salesroom window at the driving snowstorm. 
The dealer was thinking to himself, "No use of stir- 
ring out, nobody wants to buy a car to-day, I might as 
well go home." The next picture was the comple- 
ment of the salesman. It showed a business man just 
up from the breakfast table on the same stormy day. 
He was looking out of the window at the blinding 
snowstorm and was contemplating: "I certainly wish 
I had taken that salesman's advice' and bought that 
sedan car 6 weeks ago. He told me how fine it would 
be on such mornings as this. To-day it will certainly 
be unpleasant waiting on the corner for the street 
car and then getting into an ill-smelling car filled to 
the doors." No further comment was necessary. It 
was a home-run sermon on stormy-day salesmanship. 

Mutt Read Circular Letters 

No. 7 — Red blood was even put into the circular- 
letter argument. This is how President Ford put it: 
"You dealers must read circular letters. These letters 
make it possible for us to give greater value for less 
money in every Saxon car. If we sent you all indi- 
vidual letters we would have to employ many more 
stenographers. Years ago the business man wrote 
individual letters, wrote them in long hand. To-day 
with special automatic typewriters or by duplicating 
machines thousands of circular letters are sent out 
in a few hours. They are amazingly cheaper. The 
dealer must receive a circular letter from his factory 
in the spirit of factory co-operation and good busi- 
ness economy. We sent you a circular letter telling* 
about increases in demurrage rates. That letter was 
just as carefully written, a little more so, than if we 
had dictated an individual one to each of our hun- 
dreds of dealers." The argument went home. 

No. 8 — All factory heads were introduced by having 
the pictures shown on the screen, followed by another 
screen giving a brief typewritten outline of where 
each had worked and the experience he had. These 
little biographies got under the skin of the dealer. 
They told how one department head had for 5 years 
been assistant department head in one of Detroit's 
largest factories and previous to that had been with 
a large railroad or engineering house. These biog- 
raphies were three-base hits. All around were heard 



remarks: "He's a good man," "Where did they get so 
many men with such good experience," etc. Here, 
without the speaker uttering a single word, all of the 
dealers present were being convinced of what real 
brains there are in the Saxon factory. 

Five Essentials for Saxon Dealers 

No. 9 and Last — One screen told of the five essen- 
tials that the Saxon factory expected in every dealer. 
They are: 

a — A good store. 

b — A good service station. 

c — Persistent local advertising. 

d — Good salesmanship. 

e — Good co-operation in every detail of the work. 
Each of these was amplified and good arguments 
handed from a maker to a dealer. 

President Ford introduced something good when he 
adopted the plan of projecting on the screen short 
paragraphs instead of telling the dealers the same 
thoughts. By putting them on the screen it made 
every dealer read every word. Generally they got 
more out of the paragraphs than if they had just 
listened to them. There was much novelty in the 
scheme. The novelty attracted the dealers, but the 
plan went still further and drove the argument home 
much better than if all the words had been spoken. 

Mitchell Merchandising Methods 

George Hippie, merchandising expert of the Mitchell 
company, gave one of the best car selling talks heard 
for some time at a dealers' noon-day dinner. He 
synchronized everything he said with a series of movie 
reels. The movie showed Hippie selling a car to a 
customer in a salesroom. In making the sale he 
showed him every detail of the car and as the movie 
showed Hippie pointing to the handle at the end of 
the windshield or any other part, Hippie in person 
was talking the very argument to the audience of 
several hundred dealers. He went through about 
fifty or sixty car-selling arguments in this way. 

For example : He told of the cantilever rear springs 
and then got into the car to show the spring action, 
and before doing so located the buyer so that he could 
see every movement of the spring, which, by the way, 
was admirably brought out on the screen. 

Further: Hippie went through the car from A to Z 
in this thorough way, and his selling arguments were 
so well worded and so brief and to the point that 
from start to finish he did not hesitate, did not misuse 
a word and did not repeat or wander from the point. 
The whole conversation was an example par excel- 
lence to all dealers on knowing their selling argu- 
ments backward. 

Emphasizes Thorough Selling Policy 

It could not but impress every dealer with the 
thoroughness of the Mitchell selling policy. It took 
time and money to get up such a reel and every dealer 
went away conscious of the fact that Mitchell was 
expecting him to be a better salesman in 1917 than 
he had been in 1916. He went away feeling that he 
must brush up his selling arguments, and that if he 
does not make good this year he will stand a good 
chance of losing the agency before 1918. The talk 
from start to finish showed that the Mitchell company 
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means business in selling cars. It showed that the 
Mitchell company expects its dealers to sell cars on 
a business basis. 

You were particularly convinced of the fact that 
Mitchell dealers left that luncheon with a much higher 
«stimate of the Mitchell company than that with which 
they arrived. They could not do otherwise. That is 
one proof of a successful dinner, and Mitchell's was 
a genuine success. 

Paige Has Real Business Talk 

Paige has improved its dealers' talk wonderfully 
over a year ago. Last season the talk had many good 
features, particularly the movie of the factory assem- 
bly system. But then the talk was a little below 
par and this year it is just as much above par. This 
year's talk makes no mention of competitors, but gets 
down to the business of selling Paige cars, telling how 
.it can be done. The talk carries all through it the 
sentiment of better dealers. Dealers must handle 
their business on a better basis. There must be better 
bookkeeping systems, a better understanding of over- 
head costs, better understanding of what it really 
costs to sell a car, and a better knowledge of the 
scientific principles of salesmanship. 

These are days when automobile makers must look 
more and more to their dealers. These are days when 



the business factory is getting better dealers and 
dropping its weaker ones. There is not a factory that 
can afford to let the Chicago, New York, Minneapolis, 
Kansas City, Boston and a few other shows pass with- 
out carrying to their dealers the message of higher 
business standards. 

Better merchandising is the work of many factories. 
The work of a factory does not end with the produc- 
tion of the car and the signing of the dealers' con- 
tract. It goes further. The dealer is the come- 
between, the connecting link between maker and 
buyer. The dealer should breathe the policy of the 
factory. If he does not then the spirit of the factory 
never reaches the buyer. 

Must Look to Dealers 

This is why some cars are strong in certain cities 
and deplorably weak in others. You know a car that 
is strong in Minneapolis and hopelessly weak in 
Kansas City. The reason rests with the dealer. One 
dealer has the spirit of the factory. The other has 
not. If you are weak in Denver lay the fault at your 
door and not at the dealer's. It may be the dealer 
has never got warmed up with the factory principles, 
the factory arguments, the factory methods. It is 
up to you to get them into his head. Do so by these 
show dinners. 



New Oakes Plant Improves Shipping Facilities 



~Ty ETTER shipping facilities characterize the new plant of 
the Oakes Co., Indianapolis. The factory has its own belt 
line switch connecting with twenty-one railroads. It is within 
two blocks of a freight station and is located on the main 
line of the New York Central. 

The Beartone fan-horn, the combination license bracket, 
crank support, car lock for Fords and Kranklock are made 
in buildings which are constructed entirely of reinforced con- 
crete. The factories are thoroughly modern in every way 
with large windows and improved machinery for every 
operation. 

In the front of the longest of the new buildings are the gen- 
eral offices. New quarters are also provided for the testing 
and engineering departments. Completely equipped locker 
rooms where the employees may have adequate room for the 
changing and keeping of clothing are among the many im- 
provements. 



In the metal stamping department in which pressed steel 
of all kinds is manufactured, additional machinery has been 
placed so that heavier parts may be stamped than has been 
possible in the past. 

This development has not been along the line of intensive 
improvement alone, but also in actual extent. The factory 
space has been doubled in size, the older building being 
renovated to furnish accommodations similar to the newer 
parts of the plant. 

The Oakes factory is following a line which has met the 
constantly growing approval of manufacturers in the past 
twenty years, namely that it pays in every way to have the 
best equipment. Well ventilated factories with large windows 
and providing every convenience for the worker are not only 
more comfortable, but also show better profits. 

The Oakes Co. now makes radiator cooling fans for 175 
makes of cars. 




New plant of the Oakes Co., Indianapolis, which haa private belt line switch connecting with twenty-one railroads 
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No Valve Springs 
in Amalgamated 
Light Six 

Valves Are Operated Positively 
for Both Opening and Closing 
-Engine is 3% by 4^ In. 




Amalgamated Light 
Six 3>A by 4'/ a in. with 
positively - operated 
valves. The two views 
of the head show the 
general layout of the 
valves and also the 
trough oiling arrange- 
ment employed 



IT was announced in The Automobile for Jan. 18 that 
the Amalgamated Machinery Corp., Chicago, a concern 
created for the manufacture of munitions, would shortly 
produce a new stock engine. This was announced during 
the Chicago show and has a special feature in that the 
valves are operated positively both for opening and closing, 
there being no valve springs in the ordinary sense. 

Mechanically Closed Valves 

The valves are ordinary poppet valves and are set verti- 
cally in a detachable cylinder head. They are arranged in 
two rows, the intakes on one side and the exhausts on the 
other, and down the center of the 
head is the camshaft, this lying be- 
tween the valve stems. Between 
each pair of cylinders is a short 
rocker shaft which is placed trans- 
versely across the cylinder head, 
and there are fore and aft rockers 
to operate the valves. Each rocker 
is L shaped, one end being attached 
to the valve and the other carrying 
a roller, and the roller fits in a 
groove cut in a block attached to 
the camshaft. This groove is of 
such formation that the camshaft 
turns the roller, and so the rocker 
is caused to move to and fro in ac- 
cordance with timing requirements. 

It would, of course, not be pos- 
sible to make this positive action 
close the valve and hold it closed 
without having a slightly elastic 
member secured between the cam 




and the valve itself. For this purpose there is a small 
spring which is said to have a compressibility of about 
1/64 in., and in closing the valve the roller pulls the rocker 
about this amount further after the valve is on its seat. 
This holds it down firmly, but the amount of movement is 
so slight that it does not delay the rapidity of opening, and 
the mechanism ought not to be liable to suffer from fatigue 
of any kind. 

For each pair of inlets and each pair of exhausts only 
one cam groove is required, the way in which the rockers 
operate being shown in the photographs. It will be noticed 
that the camshaft lies in a trough, and this is kept filled 
with oil so that all the rocker 
mechanism is continually bathed 
with lubricant. Oil is supplied 
from the pump and can overflow, 
after reaching a certain level, at 
either end. The front end takes it 
down to the timing gears and the 
other returns straight to the sump. 

The engine at present being made 
is a six-cylinder 314 by 4%, and 
uses the somewhat unusual four- 
bearing construction for the crank- 
shaft, there being two balancing 
disks attached, as can be seen in one 
of the photographs. Crankshaft 
oiling is all under pressure, the 
shaft being drilled for the supply 
to the crankpins. For the pistons 
cast iron is used, and they are only 
3% in. long, carrying three Wasson 
rings. The pin is held in the con- 
necting-rod turning in the piston. 



Diagram of Amalgamated valve operation show. 
Ing the spring and trigger to Insure firm seating 
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It is stated that the engine has been 
built with performance more in view 
than price, and that the best grades 
of materials have therefore been used. 
The 1% in. valves are of Rich tungsten 
steel, connecting-rods are chrome nickel 
and the crankshaft is of a sim- 
ilar material. It is pointed out that 
the engine is not abnormally high, as 
is the case with Rome overhead valve 
designs, the actual dimension from 
center of crankshaft to top of valve 
cover being 21 in. 

In the view taken from beneath it is 
seen that the layout of the oil piping is 
rather uncommon, the pressure feeds be- 
ing taken to the caps of the bearings 
and the main channel, which is cast in 
the crankcase, is connected up by short 
pipes. This assists manufacture by en- 
abling all the oilways to be cleaned out effectively before 
assembling the engine or during overhauling which is not 




The crankshaft of the Amalgamated Six ia balanced by two disks 



usually possible when all the oil passages are concealed within 
the aluminum of the crankcase. 



Maxfer Makes New 1-Ton Truck 



Worm-Driven Dependable Has Four-Cylinder En- 
gine Z% by 5— Sells for $1,195 Equipped 



/CHICAGO, Feb. 7— A new 1-ton truck, the Dependable, has 
v^been brought out by the Maxfer Truck & Tractor 
Co. of this city. It has complete electrical equipment, worm 
drive, and a Bailey non-stall differential. The price for the 
truck including cab, curtains, windshield and standard plat- 
form body is $1,195. 

Two-Unit Type Electric System 

The power plant consists of a four-cylinder, four-cycle, 
water-cooled engine, with 3%-in. bore by 5-in. stroke, and 
develops full 30 hp. Lubrication is force feed by pump and 
splash. The starting and lighting system is a two-unit type 
with all wires carried in a conduit. The front headlights 
have dimmers and the vehicle is also equipped with an electric 
tail lamp. 

The frame is 4 in. deep, heavily re-inforced by cross mem- 
bers and gusset plates. The springs front and rear are of 
the half -elliptic, no center bolt type. The rear springs are 
3 in. wide and 51 in. long. 

The front axle is a drop- 
forged I-beam with heavy 
steering knuckles and 
spindles. The rear axle 
has a David Brown worm 
drive with extra heavy 
axle housing requiring no 
truss rods. 

Brakes Are Large 

The emergency brake is 
internal operating with a 
13% -in. diameter and a 
2% -in. face. The external 
contracting service brake 
has a 14-in. diameter and 
a 2%-in. face. Brake 
equalizers are provided on 
the rear axle. 

The front wheels are 34 
by 4; pneumatics and 



solids are carried on the rear of the same size. The chassis 
has a 130-in. wheelbase with a 56-in. tread. The loading 
space 6 ft. wide and from 9 to 11 ft. long, according to 
the body used. 

The aim of the engineers was to build a heavy duty 1-ton 
truck, which will carry light loads at high speed and heavy 
loads without breaking down. The new truck was exhibited 
at Chicago in a special showroom directly opposite the 
Coliseum at 1512 Wabash Avenue. It is planned to turn out 
2000 of these vehicles a year. The Maxfer company expects 
to turn out 28,000 of its truck units annually. One of its 
largest lines will be the converter for Fords, styled "Whale- 
for-Work." 

Quadrupling Factory Facilities 

To meet this enlarged production plan the Chicago plant is 
being quadrupled in size, and in addition there is a plant at 
Martinsburg, Va. 




Dependable 1-ton truck chassis re- 
cently put on. the market by the 
Maxfer Truck & Tractor Co., Chi- 
cago. It has a 3'/ 2 by 5 four-cylinder 
engine and a wheelbase of 130 in. 
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Foreign Trade Department 

"Foreign Trade, like domestic trade, is essentially 
an exchange of commodities — If we wish to sell 
our goods abroad, we must in turn purchase 
from foreign producers" — Willard Straight. 



By David Beecroft 



PITTSBURGH, Pa., Feb. 7.— "To-day the American people 
are for the first time alive to the importance of foreign 
trade. They realize that foreign trade is essential to 
the welfare of the country. The tariff, therefore, whatever 
its local effect may be, is as it affects foreign trade, essenti- 
ally a national issue." 

In these words, Willard Straight, vice-president of the 
American International Corp., New York City, an organiza- 
tion formed to promote foreign trade, voiced what he con- 
siders the dominant thought in connection with foreign 
trade, as set forth in his address at the Fourth National 
Foreign Trade Convention held in this city a week ago. 
Mr. Straight dwelt especially on the necessity of the United 
States requiring a bargaining tariff, in order to meet the 
various tariff divisions that will be made by European coun- 
tries at the close of the war as well as to meet changes these 
countries have already made. 

Cannot Meet Europe's Tariffs 

At present our tariff is entirely barren of any bargaining 
feature in that it is not possible to raise import duties but 
only possible to lower them. To-day European nations are 
raising their tariffs but our country is powerless to meet 
these raises except through the slow and ponderous course 
of Congress. Mr. Straight contends that if the President 
were given the privilege of raising the tariff on different 
articles, or giving him the bargaining feature, it would then 
be possible to meet the different steps taken by Europe and 
do it quickly. He considers this a prime essential. 

Mr. Straight gave some illuminating information with 
regard to our existing tariff. We quote briefly as follows: 

"Under our present tariff 60 per cent of the articles im- 
ported into this country are imported free of duty. Ninety- 
five per cent of the value of imports from South America; 
with the exception of Cuba the same proportion of imports 
from Central America and West Indies; 90 per cent of the 
imports from Africa; 97 per cent of the imports from 
Oceania; and 70 per cent of the imports from Asia, now enter 
our ports without payment of duty." 

Besides considering the bargaining tariff the prime es- 
sential for export trade Mr. Straight emphasized the fact 
that, while the United States may be the richest market in 
the world after the war, our manufacturers must not forget 
that international trade, like domestic trade, is essentially 
an exchange of commodities, and that if we wish to sell our 
merchandise in foreign lands we must in turn purchase from 
those countries. 

We quote Mr. Straight on this subject as follows: 

Export Trade Not One-Sided 

"The trend of economic policies in Europe is manifest. 
The need for maintaining our export trade is obvious. The 
United States will be the richest market in the world after 



the war. The United States will be the most serious com- 
petitor which European industry will be obliged to meet in 
its campaign for recouping the losses of the present struggle. 
This war has demonstrated the fact which some of us in this 
country have heretofore been disposed to ignore — that inter- 
national trade, like domestic trade, is essentially an exchange 
of commodities. We cannot hope that we shall continue to- 
sell some $3,000,000,000 more of goods than we buy. Com- 
mercial relationships to be permanent must be mutually ad- 
vantageous. If we wish to sell our goods abroad, we must 
in turn purchase from foreign producers. Our purchasing 
power, therefore, is our first line of economic defense. To- 
utilize it as such we must be able intelligently to. regulate 
the importation into this country of goods which other nations 
desire to sell to us. By so doing, we may demonstrate the 
advantages which they may gain by purchasing articles 
which we in turn desire to export. 

"We need -a bargaining tariff. A bargaining tariff to be 
effective should be flexible. It should be possible to apply 
its provisions to meet situations as they arise. Our present 
tariff laws are inadequate from both points of view. What- 
ever be the underlying principle of the tariff it should possess- 
adequate resources for the encouragement of our foreign 
trade and its protection from undue discrimination. 

"It is not the purpose of this paper to enter into a gen- 
eral discussion of our tariff problems, to attempt to justify 
either a protective tariff or a tariff for revenue only. A gen- 
eral revenue bill may be based on one theory or the other. But 
whatever its underlying principle, a tariff law may be so- 
framed that within certain specified limits fixed by Congress, 
the Executive may utilize the tariff either to secure conces- 
sions for American trade or to prevent discrimination against 
our products, or our interests in foreign lands." 

World's Tariffs Undergoing Revision 

Mr. Straight contends that the entire tariff system of the- 
world will be revised and is being revised at present. He 
contends that belligerents will have to increase their tariff 
duties to pay interest on the increased national debt, and 
that to obtain the necessary sums to care for these debts by 
fresh taxation will be to place an undue burden on capital 
and industry. He contends that fresh wealth must be created 
by the development of productive power and that such stimu- 
lative production must of necessity find an outlet in export 
trade. He carried this thought further by contending that 
although we have much of the gold, or a big portion of it, 
that this does not insure our international position in trade 
relations. That France and other belligerents will only buy 
from us. as they require and that it will be necessary for us to 
make heavy purchases from them; in short, international 
trade in the future will as in the past continue to be an 
exchange of commodities. 

We quote Mr. Straight further on this subject as follows: 
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"Although Great Britain has not as yet ostensibly de- 
parted from her traditional Free Trade policy, duties have 
been increased, charges have been imposed on articles hitherto 
admitted free, and the importation of others has been pro- 
hibited. These changes have been made to raise revenue, to 
curtail luxury and to give additional space on British ships 
for the transportation of necessities. But there has been a 
noticeable trend toward the idea of a tariff for protective 
purposes. It seems possible, therefore, that a tariff or eco- 
nomic partnership between the United Kingdom and the 
British colonies, and preferential arrangements between the 
British Empire and the Entente Allies, may be established. 
Similar arrangements may be made by the Central Powers. 

"The three Scandinavian nations entered into a com- 
prehensive trade agreement in July last. The difficulty of 
reconciling conflicting interests may make these combinations 
unworkable in their most extreme form, but the fact that 
they are contemplated is significant and must not be disre- 
garded. We do not know what will happen, but whatever it 
is we should be prepared to meet it. For example, in order to 
secure the trade of South America, the United Kingdom may 
be willing to offer South American countries concessions im- 
possible when the United Kingdom was a free market but 
feasible under a system of reciprocity which a British tariff 
would permit. Under possibly broader preferential arrange- 
ments between the Entente Allies or the Central Powers, 
South American countries may be able to obtain from them 
preferential rates in return for reciprocal advantages. Offers 
of this sort, coming from either Allied group, would be par- 
ticularly attractive, because of long established trade rela- 
tions, especially with England, Germany and Italy, and be- 
cause of the large investment which these nations, and 
France, have made in South America. 

We Must Protect Our Position 

"If the European groupings, as a result of the war, are 
either collectively or individually to utilize bargaining tariffs 
as they have in the past, under their maximum and minimum, 
or general and conventional systems, it is essential that the 
United States should be in a position to protect its trade. 
The Entente Allies, for example, apparently contemplate post- 
bellum discrimination against the trade of the Central 
Powers. It has been stated that every effort would be made 
to continue close commercial relations with the neutral na- 
tions. Will the maintenance of such relations, however, be 
made contingent upon the willingness of neutrals to discrimi- 
nate against German trade? The best method of avoiding 
such a dilemma is to realize that it may arise. If this or other 
equally difficult situations are possible, should we not now 
consider measures which will render them improbable?" 

Mr. Straight believes that the warp and woof of our ex- 
port trade is bound up with tariff questions and that it is as 
much a part of the manufacturers' work in developing foreign 
trade to consider our tariffs as it is to consider any other 
phase of increasing foreign trade. A prime consideration 
in this connection is that European tariff plan incorporating 
the "most-favored-nation" clause will perhaps be quite re- 
vised and that European countries may after the war go on 
the reciprocal basis, that is, extending to those countries 
favorable trade relations providing similar trade courtesies 
are returned. We quote Mr. Straight on this subject: 

"Prior to the war, the commercial relations of the great 
trading nations were, though differing in detail, generally 
based upon the 'most-favored-nation' principle. The United 
Kingdom was the great free market. 

Most-Favored-Nation Rights 

"The British interpretation of 'most-favored-nation' treat- 
ment, under which a concession granted to one nation was 
ipso facto granted to all having 'most-favored-nation' rights, 
• was generally accepted except by the United States. The 
American Government has always contended that, despite 



'favored-nation' agreements, special reciprocal concessions 
imposed no obligation to extend their application to nations 
not granted similar advantages. Despite this conflict of prac- 
tice, the United States has in effect enjoyed 'most-favored- 
nation' treatment from other great trading nations. These 
arrangements will inevitably be affected by the rupture of 
the inter-European agreements upon which our 'most-favored- 
nation' treatment was secured. The present indications 
are that Europe may abandon its former practice and 
adopt the American theory of reciprocal concessions. The 
United States, therefore, will be forced either to enter into 
preferential or reciprocity arrangments, or to threaten re- 
taliation in case minimum rates are not extended to our 
products. 

"By virtue of our ante-bellum arrangements, however, our 
after-the-war problem will not be to secure fresh conces- 
sions either from the nations of Europe or from neutral coun- 
tries. It will be rather as far as possible to assure the 
reaffirmation of the old relationships with us, under the new 
systems which European nations may inaugurate among 
themselves. The American task will be to protect our ex- 
ports from discrimination under preferential tariffs which 
may be adopted by the belligerent groups and under reci- 
procity arrangements which these groups may endeavor to 
negotiate with neutral nations. Such arrangements may deny 
to us 'favored-nation' treatment. This we can secure only 
by our ability to offer some concession or to threaten retalia- 
tion in case our products are discriminated against. To meet 
such a situation our Government must be able not only to act 
effectively but to act quickly. 

"This requires the creation of adequate and flexible tariff 
machinery. Congressional action is necessary, but Congress, 
while it must determine the policy to be followed, is by its 
very organization slow to move. Senators and representa- 
tives have a multiplicity of duties and even the members of 
the Ways and Means Committee cannot give the constant 
and consecutive attention to the mere machinery of the tariff, 
Which adequate preparation for the future would seem to re- 
quire. If Congress, therefore, would adopt its policy and fix 
certain definite limits within which the Executive should be 
empowered to act, the difficulties inherent in the situation 
might be overcome. 
Two Possible Tariff Adjustments 

"To secure the desired result, two lines of action are open. 
Either the general schedules should be increased, in order 
that concessions thereunder may be offered, or the present 
schedules, with such changes as may now be made, should 
serve as a minimum tariff, and provision be made for a graded 
increase on certain articles to be selected with a view to the 
balancing of our export and our import trade. The former 
alternative is manifestly impracticable. Congress, and the 
country at large, would be reluctant to increase all duties 
and remove numerous articles from the free list with a view 
to later granting concessions thereunder. The possibility of 
concessions under reciprocity arrangements is calculated to 
create uncertainty in the minds of business men. The second 
plan, therefore, seems the most feasible. The precedent for 
such legislation has already been established under previous 
revenue bills. The suggested Senate amendment to the 
Underwood bill, with certain amplifications, vesting in the 
President the power to impose a surtax on certain selected 
articles, or a duty on certain articles ordinarily on the free 
list, would give both the power to prevent discrimination by 
the threat of retaliation, and the possibility for quick and 
effective action. 

"The adoption of such legislation, the creation of the tariff 
commission, the co-ordination of the work of this commis- 
sion with the Departments of State, Treasury and Commerce, 
would give us the machinery which is required. If the prin- 
ciple of a bargaining tariff is a sound one, the necessity for 
the adoption of this principle is immediate." 
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Automobile Industry Is 
Best Organized in 
United States 



Coffin's Statement at 
United States Chamber 
of Commerce Meeting 
at Washington — After 
Declaration of War No 
More Than 15% of Plants 
in Entire Industry Could 
Continue Regular Work 



Chamber Passes Resolutions Favoring Daylight Saving, Webb Bill and 
Co-operation Between Government Bureaus, Manufacturers and Business 
Men — Discusses Requirements for Foreign Trade and Education Needed 

By Donald McLeod Lay 



WASHINGTON, D. C, Feb. 2— The automobile 
industry is the best organized industry in 
the country. So Howard F. Coffin, member 
of the Naval Consulting Board and vice-president of 
the Hudson Motor Car Co., told the fifth annual 
meeting of the Chamber of Commerce of the United 
States, which closed its 3-day session here to-day. 
No more than 15 per cent of the factories could 
continue their regular work, said Mr. Coffin, in his 
address on National Defense, which was particu- 
larly pertinent and important in view of present 
international developments. 

Close consideration and constructive discussion 
of many widely varying subjects relating to in- 
creased commercial, industrial and personal effi- 
ciency occupied practically the entire convention of 
the chamber with the exception of routine business. 

Automobile, motor truck and parts and accessory 
manufacturers and engineers are vitally interested 
in subjects taken up by the meeting, as may be seen 
from a summary of some of the resolutions passed : 

1 — Recommending that Congress enact legislation to move 
forward the clocks in all States 1 hr. for not less them S. 
months each year. 

S — Reiterating chamber's approval of the Webb bill per- 
mitting combinations for foreign trade, and requesting ac- 
tion on it at the present session of Congress. 

S — Protesting against proposed method of imposing ex- 
cess profit tax on corporations and co-partnerships. 

U — Advocating closer relations between the various trade 
associations, the Federal Trade Commission and the govern- 
ment. 

5 — Urging the establishment of a supervising board of 
approximately five trained statisticians to direct the work 
of the census bureau to prevent overlapping and useless 
work and to insure practical presentation of useful and ac- 
curate figures. 

Other thoughts prominently brought out at the meeting 
were : 

a — Importance of our growing foreign trade and necessity 
for education and preparation to meet the fierce competition 
that will follow the war. 

6 — Heightened commercial, industrial and personal effi- 
ciency to meet the new conditions. 

c — Closer co-operation between government bureaus, busi- 
ness men and trade associations in both domestic and foreign 
trade. 

d — Need for uniform bills of lading and uniform insur- 
ance policies to prevent fraud and to simplify handling. 



e — Universal adoption of metric system of weights and 
measures throughout the United States. 
/ — Necessity for a bargaining tariff. 

g — Discarding ad valorem system in tariff in favor of 
specific weight system. 

h — Arbitration of trade disputes. 

i — Need for a new commercial treaty with Russia. 

; — Standardize costs through Department of Commerce. 

k — Improve best existing methods in all industries. 

There were 1282 delegates and guests in attendance at the 
meeting, as compared with approximately 960 last year. Most 
of the sessions were held in the auditorium of the New Wil- 
lard Hotel but this afternoon's meeting was in the Pan- 
American Union. 

Should Move Clock Ahead lHr. 
In Summer 

Increased Efficiency, Lower Factory Costs and 
Healthier Workers Logical Results 

SIMULTANEOUSLY with the holding of the Daylight 
Saving Convention in New York, the committee on daylight 
saving of the Chamber of Commerce of the United States re- 
ported its recommendation that Congress enact legislation 
providing for moving the clock ahead 1 hr. on April 1 each 
year and, if necessary, turning it back on Nov. 30. 

Our hours are out of keeping with the hours of daylight, 
especially in summer, and the committee pointed out the folly 
and wastefulness of sleeping through hours of sunlight in 
the morning and then burning artificial light for several 
hours in the evening. These habits are probably the result 
of improved illuminants and changing industrial conditions. 
As an example of present conditions, the situation at Chicago 
was cited. Throughout the year at Chicago the time between 
sunrise and noon, the usual time of breaking the work-day, 
is longer than that between 1 p. m., when the second work 
period begins, and sunset. In December there are almost 
5 hr. of sunlight before noon and less than 3% hr. after 1 
p. m. In June there are approximately 8 hr. before noon and 
about 6% after 1 p. m. 

Thus our workday deprives us of sunlight in a part of the 
day of great importance to human and consequently factory 
efficiency. It also interferes to a considerable extent with 
our business relations with Europe. Moving the clock ahead 
1 hr. will substitute a cool morning working hour in summer 
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for a warm afternoon hour; in winter it may place breakfast 
before sunrise but will bring a greater amount of daylight 
into the working hours at the end of the day. 

Increased daylight in the hours of greatest fatigue will 
lessen tuberculosis, reduce eye strain, increase personal ef- 
ficiency and will materially lessen industrial accidents. 
Greater opportunities for education after work hours would 
be available and the entire social life of the nation would 
benefit. Furthermore there would be large direct savings 
in expenditures for artificial light, the latter an important 
factor to manufacturers. 

Bills have already been introduced in the House and Senate 
and President Wilson has expressed his approval of the plan 
so that action during the present session of Congress is 
possible. 

It is stated that Canada is only waiting for the United 
States to adopt the daylight saving plan before taking a 
similar step. 

U. S. A. Must Meet Europe's 
Increased Efficiency 

Intensive and Economical Production and Distri- 
bution Necessary in Foreign Trade 

(~\ NE of the most important committee reports was that on 
" the Department of Commerce, which pointed out the 
marvelous increase in efficiency of European nations brought 
by war conditions as a prime factor in making these countries 
formidable rivals of the United States for the world's trade 
upon the cessation of hostilities. 

The basic fact emphasized in .the report is: "If we as 
American business men — individually and collectively — can 
produce and distribute with as little waste of materials, man- 
power and opportunity as our foreign competitors, we shall 
get on comfortably. If we do not, we must sooner or later 
suffer; for we shall be threatened and outdone in domestic 
markets as well as in those abroad. There is no escaping 
this basic issue. We may pile up wealth and gold reserves, 
establish scientific tariffs, negotiate the best of commercial 
treaties, carry on the most vigorous foreign trade propaganda, 
legalize combinations for exporting — we may do a hundred 
wise accessory things like these but unless they are backed 
up by a business fundamentally as efficient as that of our 
competitors they can give us no security." 

Europe's Labor Supply Ample 

Europe has been fitting its factories with modern Amer- 
ican automatic machinery for the quantity production of war 
munitions and this equipment can be equally effective for 
quantity output of peace products after the war. Workmen 
have been receiving practical scientific training and women 
have been introduced into industrial vocations to such an 
extent that the tremendous wastage of men killed and crippled 
in battle will not handicap these nations as the American 
public assumes. Practically all the women workers will con- 
tinue to be at least a potential labor supply during the period 
of reconstruction and when the surviving three-quarters or 
even two-thirds of the armies are added the available supply 
of trained labor will be found larger than at the outbreak of 
the war. Moreover, the people of these countries have been 
schooled in self-sacrifice, their muscles have been hardened 
and their wits sharpened by the years of war and these things 
will stand them in good stead in the trade war to follow. 

Co-operation, too, has made great strides in Europe. Busi- 
ness men work together, not against each other. Governments 
keep in close touch with business needs and supply them, 
whether for foreign or domestic trade. In England forty 
official committees of exports are now engaged in matters re- 



lating to the maintenance of trade after th war. Similar 
committees are working in France, Germany and other coun- 
tries. 

With a view to offsetting the gains in business economy 
made by our competitors, the committee proposed the addition 
of four closely-related functions to the Department of Com- 
merce : 

1 — To find out in detail what it costs to do business in the 
United States. 

2 — To deduce sets of reasonably attainable standards for 
the various items of expense in the various lines of business. 
This work, of course, would have to be done by easy stages 
as the facts became available. 

3 — To tell manufacturers and merchants how to attain the 
standards set. 

4 — To ascertain the best methods in use in each industry 
and to improve them. 

The work should not stop here, however, as the most 
economical method of distribution in each case should be de- 
termined and other problems solved to strengthen our 
economic fabric. 

More Useful Statistics Needed, Committee Reports 

The outstanding thought in the report of the Committee on 
Statistics and Standards was that business men need fewer 
statistics but of more vital import. Moreover, these should 
be as complete and accurate as possible and should be pre- 
sented in such form that those for whom they are intended 
will really study and use them. 



1 TO 2 YEARS REQUIRED TO PLACE 
INDUSTRY ON WAR BASIS 

By Howard F. Coffin 

Member Naval Consulting Board and vice-preaident 
and consulting engineer, Hudson Motor Car Co. 

rjlHE automobile industry is the best or- 
JL ganized industry in the country. After 
a declaration of war no more than 15 per 
cent of the industry would keep on with its 
regular work. All other industries would 
be affected in about the same proportion. 
■Close observation of the experience in for- 
eign countries has shown us the vital neces- 
sity for a prearrangement in all industries. 

Wars as now waged involve every resource 
of a nation. Every factory, every man, 
woman and child is affected. Every sinew 
of transportation, industry and finance must 
be harnessed for the common good. It is 
upon organized industry in the United States 
that we must base any and all our plans for 
a military defense, and in the event of trouble 
with any of the first-class powers between 
80 and 90 per cent of our industries would be 
centered upon the making of supplies for the 
government. From 1 to 2 years of time and 
effort are needed to permit any large manu- 
facturing establishment to change over from 
its usual commercial peace-time work to the 
supplying of war materials. After 2 years 
of diligent work over 20,000 inventories 
are now on file in the Council of National 
Defense. 
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Export Trade Is Now as Nec- 
essary as Domestic 

Essential to Reserve on Which Home Credits 
Depend, Says Secretary Redfield 

EXPORT trade is now as much of a necessity to the indus- 
tries of the United States as domestic business, Secretary 
of Commerce Redfield told the Chamber in his address on 
Business Conditions. He pointed out that we are at the dawn- 
ing of a new commercial era in which the role of the United 
States is far different from that formerly played. Industrial 
and commercial requirements are already changing and in the 
future co-operation and greater business efficiency will be 
necessary, while the wasteful methods at present in almost 
universal use in this country must give way to more intensive 
production. Export trade is essential to the preservation of 
the reserve on which our home credits depend. 

Under the new conditions men of science must be wel- 
comed into our factories, the metric system of weights and 
measures must be adopted and the work of the trade and 
technical association developed. Mr. Redfield approved par- 
ticularly of the way in which the business trade associations 
are improving the scientific side of business by standard cost 
accounting systems, etc., and also of the elimination of indi- 
vidual selfishness in the work of these organizations. 

Foreign Trade Requirements 

ESSENTIALS of foreign trade development in the opinion 
of the American Chamber of Commerce of Paris were 
stated by its delegate to the Chamber of Commerce of the 
United States, Mr. Shoninger, to comprise: 

1 — A bargaining tariff using specific (weight) system in- 
stead of the ad valorem; 

2 — More complete co-ordination of all industries; 

3 — Facilitation of banking arrangements; 

4 — Co-operation between manufacturer and exporter in 
establishing American selling agencies abroad; 

6 — Elimination of unnecessary intermediaries; and 
6 — Education of representatives for foreign trade work. 
. Mr. Shoninger pointed out that all European nations have 
discarded the ad valorem system in their tariffs in favor of 
the specific and called attention to the need for a bargaining 
tariff as brought out at the meeting of the Foreign Trade 
Council in Pittsburgh. 

In discussing education for foreign trade as carried on in 
France, Mr. Shoninger mentioned schools covering this field 
which are aided by the French government though the greater 
part of the expense is borne by the chambers of commerce. 
Selected students from these schools sometimes are sent 
around the world to round out their education. 

Education for Foreign Trade 
Must Be Universal 

Presents Methods Wrong for a Commercial 
Nation — Entire Population Must Learn 

EDUCATION for Foreign Trade, an address by Wallace 
D. Simmons, president of the Simmons Hardware Co., St. 
Louis, emphasized the necessity for making such education a 
matter for the entire population of the country instead of 
only for a chosen few. It is a hopeful sign, Mr. Simmons 
said, that business men are turning to commercial, technical 
and industrial education as this is essential to the develop- 
ment of a permanent foreign trade. 



Foreigners are being employed by our big business houses 
for export work only because there are no Americans quali- 
fied by education and experience to undertake it. Mr. Sim- 
mons advocated beginning in the primary and secondary 
schools more thorough teaching of arithmetic, commercial 
geography, including trade routes and products of the vari- 
ous countries, history and customs of other nations, etc. 
Under the present system Mr. Simmons considers that the 
elementary and fundamental subjects are neglected by pupils 
in their haste to attain more complex but less practical 
knowledge. 

In the lively discussion following Mr. Simmons' address 
H. E. Miles, Racine, Wis., told of the big movement now going 
on in our shops and factories to increase the skill and earn- 
ings of workers which invariably results in larger profits. 
Automobile, engine and parts manufacturers are among the 
leaders in this work. 

Trade Museum for Paris — New Commercial 
Treaty with Russia Needed 

ESTABLISHMENT of an American museum in Paris for 
developing trade between the United States and France, 
securing the benefit of a "most-favored-nation" clause in 
treaties with other countries and a new Russian-American 
commercial treaty were recommended in the report of the 
Committee on Foreign Relations. 

An American trade museum in Paris would greatly benefit 
our commerce, it was stated, if the American Chamber of 
Commerce in Paris, for example, were to take the responsibil- 
ity for conducting it. Such control would be necessary to 
insure against deterioration of the museum. 

European nations after the war will favor their allies and 
restrict their enemies' trade. We must study these Euro- 
pean agreements to safeguard our interests. 

For the same reason the new treaty with Russia will 
have to wait till peace is declared. The committee recom- 
mended that, when the time to negotiate this treaty arrives, 
the State Department take advice of business men experi- 
enced in Russian trade. A committee of such men repre- 
senting the Chamber has been available for 2 years. 

Arbitration in Trade with Argentina — Other 
Plans Under Way 

AFTER reporting the successful completion of arrange- 
ments with the Bolsa de Comercio de Buenos Aires for 
arbitrating disputes affecting trade with Argentina, the Com- 
mittee on International Commercial Arbitration stated that 
similar agreements are under way with the Comara de 
Comercio de Montevideo, for Uruguay, and urged action with 
the other Latin-American countries. 

Practical arbitration in our trade with Argentina is espe- 
cially opportune as complaints have come from that country 
that American exporters were not complying with their con- 
tracts and the Federal Trade Commission reports that in 
Latin America unfair competition against our goods and 
trade by European rivals frequently takes the form of cal- 
umny. Such conditions will be aggravated after the war 
and the arbitration plan will afford a means for adjusting 
well-founded complaints in accordance with their merits and 
by establishing and making known the facts will destroy all 
chance for successful calumny. 

Under the plan all manufacturers and traders who put 
into their contracts the letters A. A. A. (American Argen- 
tinian Arbitration) can name their own arbitrators in case 
of disputes. Where parties fail to select their own arbitra- 
tors recourse is to the official lists of arbitrators. Proceed- 
ings occur under the supervision of a permanent committee 
which may intervene only in very extreme circumstances to 
avoid enhanced damages. If the losing party feels aggrieved 
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he will have opportunity to present his case to his trade or 
commercial organization, as the courts will not be invoked 
to enforce awards. 

The association of the Chambers of Commerce of the 
United Kingdom is understood to be considering the feasi- 
bility of a similar arrangement for arbitrating disputes 
arising from British-Argentine trade. 

Capital and Labor Must Co-operate 

TJARRY A. WHEELER of Chicago, first president of the 
Chamber, delivered an address on Industrial Rela- 
tions Thursday evening in which he said that the conflict 
between capital has placed the United States in an unfavor- 
able competitive position. 

Organized labor, he said, must come under some form of 
public control and organized business has had its session 
of unwise operations with subsequent legislative correction. 

After stating that organized labor's purpose is wholly 
selfish, Mr. Wheeler went on to say that an organization 
which is promoted in business cannot be denied nor discour- 
aged in the field of labor and even the right to strike must 
be acknowledged until it encroaches upon the safety of the 
nation and the welfare of the people. 

Latin Americans Complain U. S. A. Exploits 
Opportunity Created by War 

A FEELING is prevalent in Latin-American countries 
that U. S. A. manufacturers and business men are 
exploiting the temporary opportunity for large profits due 
to the war without laying foundations for a permanent 
export trade. This signficant statement was made by Dr. 
Leo D. Rowe, secretary-general of the International High 
Commission, in his address concerning that body. 

South American merchants are looking forward to the 
end of the war and the return to commerce with Europe 
as an emancipation from U. S. A. methods, said Dr. Rowe. 
These conditions he considers are largely due to the lack 
of experience of U. S. A. manufacturers and business men in 
foreign trade and to the difficulty in securing representa- 
tives and employees with the requisite training. 



The International High Commission strives for uniform 
commercial laws, methods and strong financial facilities in 
all American countries; seeks reasonable regulations for 
commercial travelers and aims to eliminate taxes on such 
representatives. Uniform bills of lading and exchange are 
other ends in view, together with the possibility of interna- 
tional coins for all American countries. 

Dr. Rowe censured the failure of U. S. A. manufacturers 
and exporters to study the tariff classifications of Latin- 
American countries with which they have dealings, as 
ignorance of these classifications prevents them from get- 
ting the best rates. A little time spent on such matters would 
be repaid many times over. 

Urge Uniform Bills of Lading 

TO insure sound and uniform bills of lading, the committee 
on this subject recommended a central bureau which 
should receive copies of all export and import bills in United 
States foreign trade. For this purpose an agreement could 
be effected with the carriers transporting goods to send 
copies of bills to this bureau, thus preventing the practice 
of issuing accommodation bills in foreign ports, if such a 
practice exists, as well as furnishing a protection against 
forgery. Several glaring cases of forged bills of lading and 
accommodation frauds were mentioned, the perpetrators in 
each case having escaped punishment. 

"The one great need in connection with the form of our 
bills of lading," says the committee's report, "and the form 
of our insurance policies is uniformity." If the forms of 
the bills of lading are uniform, the committee thinks, it then 
becomes merely a question of insurance, the only requisite 
being that there shall be no gaps between the bill of lading 
and the insurance policy. 

The committee recommended first, to make adequate pro- 
vision against the circulation of forged bills ; second, to make 
bills of lading and insurance policies uniform; and, when 
such uniform forms have been obtained, to make them perma- 
nent. This program involves a great deal of work and 
effort, but as the committee said : "It is worth while expend- 
ing some effort to make safe the handling of five or more 
billions of dollars of bills of lading each year." 



Ferguson Air Control for Efficiency and Economy 



A CARBURETER air control has re- 
cently been invented by Harry Fergu- 
son of Belfast, Ireland, which is attach- 
able to any carbureter. It is intended to 
supply additional air at such time when 
the engine requires it, while not inter- 
fering with any other carbureter func- 
tion. 

Rich Gas for Starting 

Ferguson's theory is that a rather rich 
gas is necessary for starting and run- 
ning slowly, more particularly with mod- 
ern gasoline. Similarly, a fairly dense 
mixture is desirable for maximum speed, 
but for ordinary running, from one- 
quarter to three-quarter throttle opening, 
a weaker mixture can be employed with*— UL 
advantage. To supply air in this way for 
the "middle half" of the throttle open- 
ing, Ferguson connects a tube to the 
throttle, which turns as the throt- 
tle lever is moved, opening ports 




Claude! carbureter with Ferguson 
device installed 



air 



to the air when the throttle is about one- 
quarter open, closing them again when it 
is about three-quarters open. In the 
illustration this is shown applied to . a 
Claudel carbureter which has a barrel 
throttle, but it is equally applicable to 
any other kind.. In the drawing the ports 
\iare shown open and within the tube 
there is a small piston backed by a coil 
spring. This is supposed to be con- 
nected to a cowlboard lever so that until 
the engine has warmed up the piston can 
be allowed to descend and cover the 
ports. As soon as the engine is warm 
the control is moved over to the open 
position and air is then admitted in ac- 
cordance with throttle opening, as de- 
scribed above. 

Emphasis is laid upon the fact that 
this cowlboard control requires no more 
manipulation than the ordinary choker 
fitted to every car and with which every 
automobilist is familiar. 
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Car Owners and Dealers Need Education 

on Batteries 



Service Problem Is Greatly Complicated By Their Ignorance on the Subject 
and Neglect of Proper Care in Everyday Use and When in Storage 



fl Editor's Note: — From a paper pre- 
sented by J. Whyte, of the Prest-O- 
Lite Co.. before the Indiana Automo- 
bile Service Managers' Assn. 



SINCE automobilists now reach even the most remote 
corners of the country and insist on having their needs 
taken care of at all times, it becomes necessary that a 
battery service organization be of considerable magnitude. 
Almost any garage in any part of the country is able to give 
service on the mechanical parts of an automobile, but there 
is a deplorable lack of knowledge on the part of the average 
automobile mechanic as to the principles involved in the 
operation of a storage battery. This may not altogether be 
ah unmixed blessing, because no knowledge at all is very 
considerably better than a little knowledge when applied to 
the possibility of tinkering with a storage battery. 

This same point, however, complicates the conditions of 
building up a successful service organization in the storage 
battery field, because it renders the finding of experienced 
representation for a battery service station difficult. In the 
majority of cases, it is necessary to put these men through 
a course of training and educate them for this work before 
satisfactory service stations can be operated. 

Frequent Inspection Necessary 

Prevailing conditions also further necessitate that fre- 
quent inspection be made in order that the service rendered 
be maintained at a high standard. The maintenance of a 
uniform grade of service is a comparatively simple matter 
for the direct branches of the manufacturer, but requires 
considerably more attention where service stations owned and 
operated by independent individuals are involved. 

The use of the lead storage cell in the electrical industry, 
as a means of storing energy, is comparatively old, but the 
majority of its applications were confined to central station 
work or what might be described as semi-portable use. 
Under these conditions the batteries gave very satisfactory 
performance and fairly good efficiency. They were, of course, 
subjected to expert and careful attention and, by constant 
watchfulness, troubles by being anticipated were rendered 
infrequent. Batteries applied in this way also worked com- 
fortably within their capacity. 

The application of the storage battery to vehicle propul- 
sion was the forerunner of the modern electric and here the 
battery was of reasonable size, the discharge rates were not 
excessively high, and the battery was taken care of as being 
a vital part of the machine. 

Growth of Battery Problem 

With the application of the storage battery to starting 
duty in 1912, battery manufacturers were met with the 
problem of obtaining the maximum capacity from the mini- 
mum amount of weight and were also faced with the fact 
that their product was being turned into the hands of men 
who were accustomed more to handling mechanical devices 
than an electro-chemical unit which was sensitive to abuse 
and neglect. 

In its application to starting and lighting work, the stor- 
age battery does not operate under the most favorable con- 



ditions. It is subjected to heavy discharges and also in many 
cases to continuous overcharge for prolonged periods. 

Owners Neglect Battery 

While the average automobile owner appreciates the fact 
that the entire mechanism of his car must receive constant 
care, attention and periodical adjustments in order that it 
may continue to give him satisfactory service at all times, 
there seems to be an unfortunate habit among owners to 
leave the entire electrical equipment of the car severely 
alone. The result of this is that if any irregularities should 
develop in the operation of either the starting motor or the 
generator, unless they are of such a serious nature that they 
put either unit out of business entirely, they are not given 
the attention they deserve. 

Since the storage battery is the most sensitive unit in the 
entire electrical equipment, troubles which develop elsewhere 
usually show up first in their effect on the storage battery 
and are immediately diagnosed as battery trouble. 

The wide variation of operating conditions also consti- 
tutes a difficult problem. Some owners on account of their 
vocation find it necessary to make repeated demands on the 
starting equipment, because it is necessary for them to stop 
and start frequently in the course of a day. Others are 
so situated that they use the starter infrequently and at the 
same time make long cross-country drives at considerable 
speed. 

The conditions existing in the first case are such that 
there is every possibility that the amount of current drawn 
from the battery by frequent starting, will not be returned 
by the generator, since the amount of driving done between 
stops does not allow sufficient time for the generator to 
return the energy that has been withdrawn from the battery. 
If in addition any considerable amount of night driving is 
done, the entire situation is further aggravated. 

In the second condition a very little current is drawn 
from the battery for starting purposes and a considerably 
larger amount of energy is returned to the battery than has 
been withdrawn for starting purposes. 

On analyzing these conditions it is found that in the 
first case the battery slowly becomes discharged and finally 
reaches a point where it does not have enough energy to 
turn over the motor. This condition can be avoided by mak- 
ing frequent hydrometer readings of all the cells in the 
battery, and when the specific gravity shows that the battery 
is approaching a discharged condition, it should be removed 
from the car and charged from an outside source. 

Prolonging Battery Life 

Taking precautions of this nature will considerably pro- 
long the life of the battery and eliminate the possibility of 
it falling down, probably at a time when it is most required. 

Too much attention cannot be paid by motor car makers 
to the matter of drawing the car owner's attention to the 
addition of distilled water. "Leave it alone" may be a good 
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doctrine for the rest of the system, but it spells ruin for 
the battery. 

In some cases car makers place in a prominent position on 
a car a small name plate, advising the owner not to neglect 
his storage battery. On new cars again a good many 
makers tie a tag to the steering wheel bearing a notation 
which brings to the owner's notice immediately he receives 
the car, subject matter relating to the care of his storage 
battery and warning owners as to what may happen if they 
neglect to take the precautions that are outlined for their 
benefit. 

Ignorant of Battery's Existence 

It is scarcely believable, but nevertheless true, that there 
are a considerable number of automobile owners who do not 
even know where to find the battery on their car. The first 
time they realize its existence is when they try to use it and 
find it discharged. The car manufacturer and automobile 
dealer should take strenuous steps to correct this condition 
of things. 

Every dealer should have in his possession a hydrometer 
and should educate his customers to its use and value, not 
only because it will help his customers, but also because it 
will ward off considerable annoyance to the dealer himself 
through the avoidance of battery troubles. 

In spite of the continuous advice given in all literature 
on battery subjects to add nothing but distilled water to the 
battery, numerous cases are on record where owners will add 
anti-freeze to their battery during cold weather the same as 
they do to their radiators in ignorance of the fact that 
distilled water is the only thing that should ever be added 
to a battery, except by an expert battery man. Many dealers 
are no better posted, although our experience goes to show 
that most of them are willing to learn. 

Examination of batteries from cars that are thus sub- 
jected to lack of care will usually show that they have 
never received any water and that the plates are absolutely 
dry, a condition usually resulting in the formation of in- 
jurious sulphate which in turn is very hard to break up and 
may necessitate an entire plate renewal. 

If this same owner had attempted to use his motor with- 
out 'supplying it with the necessary lubricating oil, he would 
not have been at all surprised to have the motor burn up 
with him on the road; yet he is surprised that his storage 
battery should fail to perform its functions irrespective of 
whether it is cared for or not. 

Adjustment Is Required 

The close relation existing between starting and lighting 
units and the storage battery has already been mentioned, 
but the relation is important enough to justify further at- 
tention. One of the most prolific sources of battery trouble 
is that caused by irregularities outside of a battery itself. 
No mechanism can be expected to run indefinitely without 
adjustment. This applies not only to mechanical devices, 
but also covers electrical machinery and therefore the start- 
ing and lighting system of an automobile. Motors, gen- 
erators, switches, regulators and wiring must be subjected 
from time to time to examination and possible troubles an- 
ticipated. 

A regulator out of adjustment may cause too high or 
too low a charging rate with corresponding overcharge or 
undercharge of a battery. 

Shorts in the wiring, switches or starting motor may 
allow a slow current leakage which will cause the battery to 
run down and become discharged. 

At the same time owners should be encouraged to take 
their cars for inspection at frequent intervals to a battery 
service station. When on examination indications are found 
which would seem to point to the possibility of other parts 
or the electrical equipment being out of adjustment, the car 



should be taken immediately to the dealer and the electrical 
equipment gone over carefully with the idea of avoiding 
possible irregularities that would lead to trouble. 

Coaching the Owner 

Some dealers send a letter to car owners the day following 
that on which the car is delivered, calling the attention of 
the owner to the existence of his storage battery and the 
necessity of adding distilled water and otherwise exercising 
a reasonable amount of care with this particular part of the 
car's mechanism. This is perhaps in a way a defensive 
measure on the part of the dealer, but is enormously helpful 
in getting the owner to take care of his battery and thereby 
derive the maximum satisfaction from his electrical equip- 
ment. 

There is an unfortunate attitude exhibited by a great 
many owners when they do have battery trouble, irrespective 
of the cause, in which they seem to feel that it is no fault 
of their own, and in many cases they adopt the attitude of 
being held up for repair charges. As a matter of fact there 
is no group of men who have the interest of the automobile 
owner more at heart than the manufacturers of storage 
batteries. Further, their interest in the welfare of an 
owner's storage battery is sincere because they realize that the 
interest of the owner and the manufacturer are coincident. 

Education Is Needed 

They realize further, that as in the early days of the 
automobile industry, the owner had to be educated in the 
care of his car so in these days of storage batteries, the 
owner must be educated in how to care for his battery and 
its co-operative units in the electrical system. This educa- 
tional work is being carried on on a large scale by storage 
battery manufacturers and at the expenditure of consider- 
able sums of money. Battery makers are more than willing 
to bear their share of the expense involved in thus educating 
the automobile dealer and owner to a knowledge of how a 
storage battery operates, and the care and attention neces- 
sary for its welfare, because this is the vital necessity at the 
present time, in order to eliminate the majority of troubles 
at present experienced with batteries. They realize that the 
result of such educational work will be the better per- 
formance of the storage battery in its application to auto- 
mobile work. 

There is a condition which is at present causing grave 
concern to the makers of both automobiles and storage bat- 
teries and one which exists because of the perishable nature 
of a battery. 

In these days of large production of cars, there exist 
periods when the available market for the disposal of cars 
does not equal the rate at which they are being produced. 

This necessitates that cars be held in various quantities 
in different parts of the country over the winter months, in 
order to take care of the spring sales without any delay in 
deliveries. 

Storage Complicates Troubles 

If cars are shipped in the fall of the year equipped with 
storage batteries and these are held at the various sales 
points until spring without the batteries having been removed 
from the car and properly taken care of, the majority of 
these batteries are going to depreciate very rapidly as soon 
as they are placed in service. 

This unfortunate condition is directly traceable to the 
very nature of the storage battery and creates a situation 
which may develop to be possibly unfair to the buyer of the 
car. 

Every automobile dealer cannot reasonably be expected to 
install equipment and the necessary skilled labor in order to 
take care of the storage batteries over this period of time and 
in this condition we face one of the most serious problems 
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that has come up for some considerable time in order that 
■we may render reasonably good service to the automobile 
owner. 

Co-operation Is Necessary 

This affords a problem that requires co-operative measures 
to be taken by both automobile makers and storage battery 
manufacturers, in order that some common ground may be 
reached whereby the owner of a new car is insured a bat- 
tery in condition to give satisfactory performance. Under 
existing conditions the dealer should at least be cautioned 
by the car maker to see that the batteries on cars thus held 
over are charged approximately every 30 days, or that the 
batteries are removed from the cars and turned over by the 
automobile dealer to a competent battery service station 
for winter storage under proper conditions. 

Educational Campaign Imperative 

To sum up the entire situation the hardest work that is 
ahead of us at the present time is to conduct an enormous 
educational campaign, not only through the medium of ad- 
vertising and distribution of literature, but also by soliciting 
the co-operation of the dealers and, where required, having 
first educated them, have them educate their owners to the 



necessity of taking care of not only the storage battery, but 
also the units with which it must work in harmony. 

This is the situation in which the automobile maker can 
help enormously, because while a progressive dealer is out 
for all the information he can obtain and undoubtedly pays 
considerable attention to literature received from parts 
makers it cannot be denied that information coming to him 
through the medium of the automobile manufacturers, whose 
product he may be handling, carries more weight than any 
information that he may receive from another source. 

Problems of Entire Service Field 

The problems that are facing the storage battery manu- 
facturer in order that he may give efficient service are not 
his problems alone, but are of vital importance to everyone 
connected with the service end of the automobile industry 
and the present discussion and lively interest that is being 
taken in the subject are altogether encouraging to those 
whose duty it is to designate how the situation will be 
handled. It is to be hoped that the interchange of ideas in 
regard to this matter will result in at least the pointing out 
of a possible way toward the solution of the problems, which 
will be mutually acceptable to car manufacturers, dealers 
and owners and also to the storage battery manufacturers. 
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Plain Tube Carbureter Satisfactory at 
All Speeds 

By R. A. Leavell 

Assoc. Prof, of Mechanical Engineering, Iowa State College. 

ON page 1025 of The Automobile for Dec. 14, 1916, 1 note 
the following statement concerning the air valve type of 
carbureter: 

"Included in the air valve types are the Zephyr, Air Fric- 
tion, Browne, Branford, Breeze, Shain and K-D. Of these, 
alterations have been made during the year by Zephyr and 
Air Friction. The Branford, which at present is supplied 
only in the Ford size, will be made in all sizes after Jan. 1, 
1917, without change in principle. 

"The air valve carbureters are probably the most simple 
of all types. Either automatically or mechanically an aux- 
iliary valve opens at higher speeds, decreasing the richness 
of the mixture to take care of the needs of increased speeds. 
Primarily, the auxiliary air valve is necessary to relieve the 
vacuum at the main jet caused by the increased velocity of 
the air current. As engine speeds increase beyond 1000 r.p.m. 
the auxiliary air valve becomes necessary, and it was from 
this type that the inspirations for the more complicated auto- 
matic devices were drawn." 

It is the writer's experience that carbureters of the plain 
tube type with proper arrangement for compensation of the 
nozzle flow can be made to furnish a uniform quality of mix- 
ture with engine speeds even three or four times the limit 
which you place. A number of racing cars on the speedways 
last season were equipped with plain tube carbureters which 
seemed to give almost a uniform quality of mixture even at 
very high engine speeds. 

Inspection of the quality of the exhaust issuing from an 
engine when it is being operated on a dynamometer test or 
probably better yet exhaust gas analysis can be made to show 
definitely that a plain tube carbureter properly designed can 
give a uniform quality of mixture up to the highest engine 
speeds which can be obtained with safety. 

Prefers Magneto 

By J. O. Brouillet 

BEING a most interested party as to which is the better, 
battery or magneto, for automobile ignition, I have 
closely followed the different articles and arguments that 
have appeared in the magazines and papers from time to 
time. And I see by a recent editorial in The Automobile 
you are of the opinion that this matter is to remain in 
the balance for some time to come. But through my business 
I have learned that the fact is that if this matter were put 
to a vote of the automobilists who had experience with both, 
the magneto would come out far ahead. 

In the last 2 years, through my business, I have met not 
less than 5000 automobile owners who, having had experi- 
ence with battery ignition, magneto, and battery again, all 
of them were well equipped to judge as to what is the best in 
that line.' Without solicitation all of them have shown and 
expressed their displeasure with the battery, some in very 
strong terms. 

Many who have the room, and whenever it is possible, are 
taking off the timers and putting on magnetos. One firm has 
changed over three. Others having several machines are do- 



ing the same, and this is not saying anything of the large 
number of individuals who have come to see me in regard to 
changing over. 

The salesman for one make of car who changed over from 
magneto to battery, in a talk with me and others was very 
frank; he said that his company was not doing it as an im- 
provement, but for cheapness. Others closely allied to the 
automobile trade wanted to know what I had heard people 
say in regard to all these systems, as for themselves they 
preferred the magneto. • 

During one of the shows here, I stood by where a sales- 
man was trying to sell a car of one of the prominent makes 
equipped with a battery system. He did not sell the car be- 
cause the prospective buyer was an experienced man, and 
he wanted one with a magneto. 

Suggests a Vote 

Now in view of the fact that the foregoing are all very 
much alive facts, gathered right from sources, and those 
most concerned, it proves quite conclusively what is best 
and wanted. 

Why not put it to a vote, only those having experience 
with both systems being entitled to vote? 

Wire Wheel Patent Decision Affects 
England Only 

By Milton Tibbetts 

Patent Counsel, Packard Motor Car Co. 

THE statement on page 199 of The Automobile for Jan. 
-*- 25 relative to detachable wire wheels is not exactly cor- 
rect. The report is dated from New York, but refers to a 
court decision relative to a British patent. It states that 
"any person is free to manufacture detachable wire wheels." 

I think your statement should have been qualified to the 
extent that the decision in question affects the situation only 
in England and has nothing whatever to do with United States 
patents. It particularly has no effect on the Packard com- 
pany's Cowles patent No. 1,103,567, application for which 
was filed in 1901, some years before the date. of the British 
Napier patents referred to. This Cowles patent has claims 
broadly for detachable and interchangeable wheels, which 
is, of course, the way practically all wire wheels are made. 

Perhaps your readers will be interested in this qualifica- 
tion to the statement published. 

— Mr. Tibbetts is correct. The decision applies only to 
England. 

Usinjg Fuel and Oil Mixed 

By John W. Few, Jr. 

THE following appears in the Monthly Bulletin, a maga- 
zine of one of the automobile clubs: 

"For increasing the efficiency, taking out the knocks on 
hills and making what the builders call a 'sweet running 
engine,' add one pint of cylinder oil to every gallon of 
gasoline." 

I know this was the way to lubricate two cycle engines 
but did not ever hear that it improved the run of four-cycle 
motors. Is there anything against the practice? Will you 
please discuss the subject in The Forum. 
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Worm-Gear Theory and Practice 



Part III 



rp HIS is the third of a series of articles extracted from the paper 
■*■ recently delivered by F. W. Lanchester before the British Institu- 
tion of Automobile Engineers. This paper is of such length that it 
practically amounts to a text book on the subject. While it deals 
particularly with the advantages of the Lanchester or Hindley type 
of gearing, the portions devoted to worm and wheel mounting are 
applicable to the parallel type of worm gear also. It will probably 
rank as a standard work of reference for years to come. 



THE experience of the Daimler Co., though dating from 
more recent time, is considerably wider than that of the 
Lanchester firm, inasmuch as the range of sizes and 
standards as defined by the different centers and ratios of 
gear is far greater; the applications range from the lighter 
types of passenger vehicles, both petrol and electric, to the 
heaviest type of motor truck, namely the 5-ton vehicle. 

Daimler-Lanchester Layout 

The whole range of the Daimler-Lanchester worm gear 
standards is laid out diagrammatically to scale in Fig. 19. 
The different standards of blank are designated by the 
capital letters A, B, C, etc., in the order in which they were 
initially established. Types A, B, C, F and K have been 
produced for private pleasure cars, etc. Types D and L more 
particularly for electrical vehicles (supplied mainly to the 
U. S. A.). Types H, J, and O for commercial heavy vehicles, 
and type G for particular application to (stationary) power 
transmission. 

Thus, in greater detail, type B, 6-in. or 152 mm. centers, 
is that used almost universally in full weight touring cars, 
limousines, etc. Type K, 137 mm. or 5 7/16-in. centers, for 
cars of, say 20 hp., weight not exceeding 3500 lb. gross. 
Type F, 120 mm. or 4% -in. centers for cars of, say, 16 hp., not 
exceeding 3100 lb. gross. 

The types H and J, 7% -in. or 196 mm. centers, are for 
3-ton trucks, but chassis and the like. Type O, 9-in. or 
228 mm. centers, is for the heaviest road vehicle at present in 
ordinary commercial use, namely, the 5-ton truck. 

A typical mounting for the A and B standards of gear is 
illustrated in Figs. 20 and 21. There is little to be noted 



here except the self-adjusting spherical thrust bearings which 
prevent undue or unevenly distributed stresses on the thrust 
bearings as plausibly due to any slight "whip" or spring of 
the mounting or want of alinement. Contrary to the Lanches- 
ter Co. 's practice, also, it may be noted that the road wheel 
thrusts are taken independently of the differential box mount- 
ing. 

Figs. 22 and 23 illustrated the mounting adopted in the 
20 hp. Daimler chassis. In this mounting the worm is on 
top, and the worm box is cast integral with the main 
portion of the gear box. An interesting feature in this 
mounting is the fact that the thrust is placed adjacent to 
the worm itself, and the bearing is placed beyond. This 
inversion of the usual order results in a bigger bending 
moment on the worm shaft, but there is ample strength to 
carry this. The advantage lies in the fact that as designed 
there are, including the worm, only five parts in the mechani- 
cal circuit, if we regard the variation in ball diameter as 
negligible. These are the worm, the thrust half bush, the 
thrust live ring, the thrust fixed ring, and, finally, the gear 
box casting. Thus, the total variation in the location of the 
worm is the sum of five tolerances, or, as already expressed, 
there are five elements in the mechanical circuit. This may 
be considered a distinct advance in worm gear mounting 
as a step to securing interchangeability. 

Figs. 24 and 25 show the G standard mounted as a fixed 
transmission — as such it has been applied for the driving 
of air compressors, etc., and other slow running plant from 
electric motors. It is good for 150 hp. at 1000 r.p.m. of the 
worm shaft. 

It may be noted that the Daimler company's standard 
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Upper left, Fig. 20, up- 
per right Fig. 22, low- 
er left Fig. 21 and 
lower right Fig. 28 oil 
illustrating different 
ways of mounting 
worms and worm 
wheels. The relative 
advantages and draw- 
backs are discussed in 
the text 




types for commercial vehicles (trucks, buses and the like) 
are of a heavier type, and, generally speaking, of consider- 
ably lower gear ratio than those for passenger vehicles, the 
difference being mainly due to the slower speeds commonly 
in demand and the larger diameter of the road wheels neces- 
sary for the duties in question, coupled with the fact that 
the engine speed is not proportionately lower. 

It may be said that in the application of worm gear to 
commercial vehicles the conditions are on the whole more 
exacting than in the touring car. The driving mechanism 
is rarely so refined, and the driver himself is not usually so 
fastidious. Beyond this, the loads are heavier, the tires less 
yielding, the suspension stiffer, and generally all the condi- 
tions which tend to "hustle" the gear exist in a more aggra- 
vated form. . In consequence of this, it might be supposed that 
all the precautions which have been enumerated as tending 
to secure solidity of the worm shaft assemblage in the pleas- 
ure car will be at least as important in the heavy commercial 
vehicle; experience has fully justified this anticipation. It 
is absolutely necessary that the compression parts and thrust 
surfaces between the various components of the assemblage, 
namely, worm, spacing collar, roller race, thrust washer, etc., 
should be of ample area and on no account must they be left 
soft. As exemplifying points of good and bad design in this 
respect a comparison may be made between Figs. 26 and 27. 
In Fig. 26 a poor design of worm assemblage is illustrated, 
in which the defects are intentionally exaggerated ; in Fig. 27 
a design is given showing the proportions and precautions 
necessary to ensure success. Referring to Fig. 26, it will 
be seen that the thrust surfaces between the spacing pieces at 
a, b, e, d, etc., are of insufficient area. So far as concerns 
the taking of the necessary thrust reaction, they might 
with justice be regarded as more than ample; for example, 
at the point d the area of the contact faces is more than a 



square inch, and may be taken as safe in compression for a 
force of 10 tons — the actual maximum load is not more 
than one-third and one-fourth of that amount. As a matter 
of experience, however, no such design will stand up, the 
faces in contact are found to undergo punishment and sooner 
or later backlash will develop, and the failure of the mount- 
ing follows in a very short time. The author has actually 
seen a case of this kind in which the one part has eaten into 
the other to the extent of some 3 or 4 mm. and the 
worm has had to adapt itself to an axial displacement of 
that magnitude; this can hardly be described as fair or 
proper treatment. When asked how to account for such 
failures taking place, considering the comparatively light 
thrust load per square inch carried by the faces in contact, 
it is fair to say that cases of even admittedly defective 
design do sometimes stand up ; a certain percentage of output 
will not be reported as giving trouble. The truth probably 
is that the failure occurs through a little initial "slack" or 
backlash creeping in, either from careless mounting, due to 
insufficient initial pressure being put on by the retaining nut, 
or as consequent upon some slight defect in material or by 
bad or rough handling at some time or another. What has 
to be remembered is that a mounting which is not open to 
inspection (without virtually dismounting an axle) must be so 
designed and constructed as to be reliable even under the 
most unfavorable conditions; the need for large face contacts 
and hardened surfaces on which the author is insisting is 
thus based on experience of what is rather than on calcula- 
tion as to what might or should be. 

A further defect in the design shown in Fig. 26 is the 
thin distance tube g on which the double thrust bearing is 
mounted; it has been stated that the end nut. h must be 
thoroughly tightened in order to secure the assemblage; if, 
as drawn, too much force were applied, the tubular spacing 
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Above at Left — Fig. 26. Right 
— Fig. 27 — The former shows 
a mounting which the author 
criticises severely and the 
latter a better design 



Center— Fig. 28 — A design of 
rear axle in which the worm 
is mounted on a very large 
number of very small splines 



Right— Fig. 24. Lett- 
Fig. 25 — Sections of a 
worm gear assembly used 
for stationary work such 
as elevator service. It 
uses gear O of Fig. 19 
and is good for 150 ftp. at 
1000 r.p.m. 




piece would be liable to be crushed and unknown forces 
would be brought to bear on the thrust bearing itself, with 
the imminent risk of its failure — involving the usual unde- 
sirable consequences. 

On referring to Fig. 27 it will be seen how much greater is 
the area of the faces provided, and generally what a far 
more secure job has been made of the worm location. Instead 
of the worm itself being held on one portion of a shaft and 
the thrust being held on another portion of the shaft, so 
that if either of two fixings come slack the worm develops 
backlash, we now see the worm and its thrust all held up 
solid on one section of the worm shaft, so that its location 
depends upon one fixing in place of two. Also the end face 
of the worm by which the brake thrust is taken is of in- 
creased diameter and bears direct on a face formed on the 
shaft itself. 

In Fig. 27, the system (to which reference has previously 
been made) of an accommodation piece is employed to over- 
come the difficulties of interchangeability, the piece in ques- 
tion, taking the form of a sleeve on which the double thrust 
is mounted ; the accommodation piece is more precisely formed 



by the flange of this sleeve, which constitutes a spacing piece 
between the roller bearing inner race and the first thrust 
washer, and its thickness is varied to correct for the combined 
inaccuracy of the width of the roller race and the thrust 
bearing dimension. It is, as before remarked, one of the 
troubles with which the constructor is faced that the makers 
of . roller and ball bearings will not go to the trouble of 
working within decently fine limits; it has been reported 
that in the particular combination of roller and ball thrust 
given in Fig. 27 the variation between one sample and an- 
other is commonly (on an average) as much as 0.25 mm. 
Personally, the author is strongly in favor of dismantling 
all bearings as they come from the makers and rectifying 
their important dimensions so as to secure complete inter- 
changeability; however, neither the Lanchester company nor 
the Daimler company has yet taken so drastic a course; the 
system of the accommodation piece has been taken as the 
simplest way out of the difficulty. No accommodation piece 
is wanted to correct for inexactitude on the part of the motor 
car manufacturer; this is evidenced from the fact that the 
present procedure is that the bearings are taken to the view 
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room and are "married" in sets, one roller 
bearing and one ball thrust, and the ac- 
commodation piece, the sleeve, is ground 
to whatever thickness is required in its 
flanged portion to bring the dimensions ac- 
curate between the points g and h; no 
similar pairing or grouping of parts is 
needed in the case of those for which the 
automobile manufacturer is responsible. It 
is quite clear from this that the attitude 
of the bearing manufacturer is quite pre- 
posterous, and we may look to his speedy 
reformation when the number of firms 
supplying ball and roller bearings have an 
output in excess of the demand; it is 
usually waste of time arguing with a man 
who has ready to his hand a bigger market than he can fill. 

Another feature in which the makers of ball and roller 
bearings have much to learn before the goods in question 
cease to be a trouble to the designer is that of the radius 
which it is customary to put on the edges of the bearing 
races. This is too little, and results over and over again in 
a designer having to arrange an additional piece in his design 
in order to adapt the bearing to the shaft on which it is to 
be mounted. What is far more serious is that in many cases 
draughtsmen have been led to design shafts with compara- 
tively sharp corners at collared portions in order to suit the 
bearing. It would be the best course mechanically to pass 




XX 



Left — Fig 29. 



XX 



the bearings through an extra process and 
appropriately increase the radius to suit 
the needs of the shaft neck design, but 
there is always the danger that this might 
be neglected, especially in garage work 
where the bearing is, often enough, ob- 
tained direct from the manufacturer in- 
stead of through the car builder. This is 
one of the evils not so much felt in worm 
mountings (where more often than not the 
bearing is placed between two collars) as 
it is in other applications of the roller or 
ball bearing, but occasions frequently 
occur, and the point is one which merits 

Rignt-Fig. so attention. m 

? In Fig. 29 we have a ball bearing as 

commonly turned out with its radius of only 3/32 in.; the 
shaft neck to take this bearing would have to be almost sharp 
in the corner. The figure shows this bearing accommodated 
by means of a collar or washer to a properly designed shaft 
neck. Fig. 30 illustrates what this bearing should be from 
the point of view of the automobile designer. The author fails 
to see any reason why a liberal radius as illustrated should 
not be adopted by the manufacturers of bearings. In fully 
interchangeable work any additional piece in the mechanical 
circuit, as in Fig. 29, means a fining of the limits of manu- 
facture with an accompanying all-round increase in the cost 
of production. 



Cross Constant-Mesh Four-Speed Gearbox for Trucks 



ANEW constant mesh four-speed gearbox especially in- 
tended for motor truck and bus chassis has been brought 
out by the Cross Gear & Engine Co., Detroit. The design 
is comparatively new in this country, although approximately 
10,000 gearboxes of this type have been used in the service 
of two bus and taxicab companies in Europe. 

The company claims that this gearbox is the shortest of 
its type, with four speeds in reverse and a capacity up to 5 
tons. It was brought out in response to an increasing demand 
for four-speed gearsets with 1 to 1 ratio on high for trucks. 




Crow four-epeed constant me»h gearbox for commercial vehicle* 



The gear ratios employed are standard with European 
practice ; that is, geometrical progression ltol;lto2;lto 
3; 1 to 4 and 1 to 4% on reverse. These ratios were adopted 
after a great deal of experiment by European manufacturers 
as most suitable for truck and bus work. 

Special Locking Device 

The gearbox incorporates a special locking device which is 
claimed to be absolutely positive in action; two of the shift- 
ing fork shafts are held in position by locking pins which 
pass entirely through the shafts and hold them in neutral 
position while the third shaft is shifted into the required 
position. 

The shifting lever is mounted directly on the case of the 
gearbox and is arranged for right-hand control, although this 
can be varied to suit the specifications of the chassis manu- 
facturer. The pitch and width of face of gears has been de- 
termined after a great deal of experimentation and severe 
tests. 

Gears and shafts are mounted entirely upon unusually large 
roller bearings, so that ample provision is made for taking 
any thrusts and radial loads set up by either chain or worm 
gear drive. The cases are made from direct steel castings 
and all parts such as shifting levers, forks, etc., are forged. 
All gears are renewable separately and made to accurate 
gage, so that one gear will interchange with another, thus 
eliminating the necessity of buying complete sets, a material 
advantage to the user. 

Easy to Disassemble 

Ease of dissassembly is a feature, as the gearbox 
can be taken down very quickly by unfastening the 
ten bolts securing the upper and lower cases together. 
Then the lower half containing all the gears can be removed 
from the car. 

A good grade of heavy lubricating oil renewed about once 
a month is the lubrication recommended by the manufacturer 
of the gearbox. 
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Boyce Moto-Meter for Overlands 

THIS Moto-Meter is a model de- 
signed for the Overland car. It is 
only necessary to remove the screw 
which secures the radiator cap to the 
radiator and to enlarge the hole to % in. 
The construction is standard, with the 
exception of the stem, and will be part 
of the regular equipment of all 1917 
Willys-Knight cars. — Moto-Meter Co., 
Inc., 148 West Fifty-second Street, New 
York. 

Ben Jack 

This jack operates on ball bearings 
which support the weight at the base. 
It is actuated by turning a folding handle 
to the right or left. This handle locks 
to the receptacle on the jack, eliminating 
the necessity of reaching under the car 
in order to put the jack in position. The 
construction is such that a spiral screw 
engages with dogs on the lifting bar and 
operates by a gear with pinion. There 
is no reverse lever. To raise or lower 
the jack the rotation of the handle is re- 
versed. All the working parts are en- 
closed in a solid, waterproof outer case 
and are packed in green. Price, $6. — 
Wagner-Hoyt Electric Co., New York. 

Unitube Sectional Radiator 

This radiator is built up from several 
sections, any one of which may be re- 
moved, repaired or replaced without in- 
terference. The elements are square 
brass tubes whose lengths are the thick- 
ness of the radiator, and which are 
joined at each end to a sheet metal 
header about 1/16 in. apart. The water 
circulates around the outside of the 
tubes; the air passing through the inner 
opening. A temporary repair may be ef- 
fected by corking the ends of a defective 
tube, and a permanent repair may be 
made simply by replacing the tube. It is 



i 




Boyce Moto-Meter for Overland car*, 
showing method of mounting 





Ben Jack, which operates on ball bear- 
ings supporting the weight at the base 




Hytork starting and lighting' storage 
battery 



claimed that freezing has no harmful re- 
sults, as the tubes are pressed inward 
Instead of expanding and bursting. 
Price, Ford Special, $30. — Unitube Auto 
Radiator Co., 1139 University Avenue, 
Rochester, N. Y. 

Hytork Storage Battery 

The plates of this storage battery are 
designed and constructed for high effi- 
ciency and durability. The grids are 
made from an alloy of lead and antimony 
so proportioned as to produce a rigid 
and workable grid. After filling with 
the plate-composition, they are placed on 
an electrical charging board and given 
the positive or negative charge. It is 
claimed that the resulting plate may be 
bent until the grid breaks without dis- 
turbing the active material. Price, 
6L-80, thirteen plates, $27; 12-40, seven 
plates, $34; 18-40, seven plates, $44; 
24-27, five plates, $45. — Heissler Storage 
Battery Co., Chicago, 111. 

P. B. B. Assembly for Fords 

A Ford chassis may be extended to 
124-, 130- or 136-in. wheelbase and con- 
verted into a 1200- or 15001b. truck. The 
frame is extended by inserting two 
channel-iron extensions, the driveshaft 
is lengthened by means of a horizontal 
inclosed shaft provided with two uni- 
versals, and all necessary parts for mak- 
ing the attachment are included in the 
equipment. — Greb Co., 196 State Street, 
Boston. 

Rapid Shine 

Besides keeping the varnish of a car 
in an elastic condition and removing dis- 
colorations, this liquid preparation is 
claimed to leave a dry polished surface. 
Price, in gallon bottles, $3; % gal., $1; 
12-oz. bottles, 50 cents — Schroeter Bros. 
Hardware Co., 717 Washington Avenue, 
St. Louis. 

Blitzen Rectifier 

With this alternating-current rectifier 
a storage battery may be charged from 
tJie alternating-current lighting circuit, 
this feature rendering it suitable for use 
in small charging stations or in private 
garages. A solution, in a metal case, 
acts as a check valve to the electrical 
circuit, permitting current to pass in 
only one direction between the two elec- 



Kaman Unitube 
sectional radiator. 
Detail Is Illustrated 
at the left 




P.B.B. assembly for extending Ford wheelbase to 124, 130 or 136 In., to form 
a 1-ton truck chassis 
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Gates radiator cover closed and open 



trodes suspended in the solution. An 
auto-transformer, mounted at the top of 
the case, steps the lighting voltage down 
to the point required for storage-battery 
work. One 12-volt or two 6-volt bat- 
teries may be charged at 3 amp., or one 
6-volt at 5 amp. on a 110-volt, 60-cycle 
line. Price, No. R1000, complete, $17.50. 
— Clapp-Eastham Co., 139 Main Street, 
Cambridge, Mass. 

Weaver Universal Tire Changer 

The removal and replacement of de- 
mountable rims is facilitated by this de- 
vice. A heavy cast-iron base carries 
three adjustable arms that hold the tire 
and rim in a horizontal position at a 
height that is convenient. Straight-side 
or clincher tires are removed by the 
wedging action of a steel roller carried 
on a swinging arm, and are replaced by 
a set of rollers acting on the bead of the 
tire. Split rims are contracted or ex- 
panded by means of a screw-operated 
metal hook. Price, $44. — Weaver Mfg. 
Co., Springfield, 111. 

Justrite Carbureter 

The Justrite is a single-adjustment 
carbureter in which the air is controlled 
by a sliding venturi throttle. The car- 
bureter is characterized by the absence 
of springs and the common butterfly 
throttle valve, throttling being effected 
by the variations in opening of the gas 
passage due to the movement of a hol- 
low tapered tube sliding over a conical 




Storage batteries may be 
charged from an alternat- 
ing current lighting cir- 
cuit by the use of the 
Blltzen rectifier below. 




Justrite carbureter. Note the sliding 
venturl-throttle valve 




The Clark steel heater is a metal chamber In which 
is placed fuel in the form of compressed carbon 
bricks. It can be used In any kind of a car 



plug. It is claimed that one adjust- 
ment of the spray nozzle is all that is 
required, and does not have to be 
changed for changes in altitude and 
temperature. Price, 1 in., $20; VA. in., 
$25.— Wilcke-Armstrong Co., 182 Beau- 
bien Street, Detroit. 

Gates Radiator Cover 

This radiator cover is made of Fabrik- 
oid lined with heavy felt and is said to be 
easily attached, quickly opened and 
closed. Price, sample by parcel post, 
$1.25. Hood cover, 90 cents extra. 
| Radiator covers, per dozen, $12. Hood 
covers, $6 per dozen. — Gates Mfg. Co., 
Indianapolis. 

Harrington's Traction Producer 

This anti-skid device is designed for 
motor trucks. Each wheel set consists 
of six units; each unit being a seven 
strand steel cable locked onto the tire 
by means of a metal clamp. It is said 
that the cable is longer lived than a 
chain and effectively prevents skidding, 
and, being soft and flexible, cushions the 
shock on contact with the road. — Stand- 
ley Skid Chain Co., Boone, Iowa. 

Clark Steel Heater 

Heat is supplied by the combustion of 
compressed carbon bricks. These bricks 
are held in a riveted steel body, lined 
with asbestos and covered with velvet 
plush. The body of the heater is 24 in. 
long and weighs 12 lb. One brick is said 
to furnish a steady heat for 12 to 16 hr., 
and may be purchased for 75 cents per 
dozen. — Price, No. 8XXX, $10. — Chicago 
Flexible Shaft Co., LaSalle and Ontario 
Streets, Chicago. 

OIL HERE 




Harrington traction producer 



Weaver Universal Tire Changer 



FELT PAD 
,EPT SATURATED 
WITH OIL 



Brown spring oiler showing application 



Digitized by 



Google 



350 



THE AUTOMOBILE 



February 8, 1917 



Industrial 




Auto Body Co., Appleton, Wis., formed 
by D. H. Pierce and Gustave Seeger. 
Operations commenced. All types of 
bodies will be made for passenger cars 
and trucks. 

Fuller & Sons Mfg. Co., Kalamazoo, 
Mich., parts maker, will build a four- 
story addition, 60 by 176 ft, to cost 
$150,000. 

Universal Four Cycle Motor Co., Mus- 
kegon Heights, Mich., has bought a site 
and will build a plant. 

Torbensen Axle Co., Cleveland, will 
build a machine shop addition of about 
30,000 sq. ft. Contract has been awarded. 

Gray Motor Truck Co., Gary, Ind., is 
asking bids on an assembling plant, 110 
by 120 ft., to cost $9,000. 

East Palestine Rubber Co., East Pales- 
tine, Ohio, has prepared plans for the 
first unit of its new plant, 200 by 400, 
and a power plant, 90 by 100 ft. 

A. Z. Metal Works, Thiensville, Wis., 



which lost its plant by fire recently, has 
resumed operations in a new factory. It 
specializes in motor truck and tractor 
radiators and cooling systems. 

Cleveland Motor Plow Co., Cleveland, 
which recently erected a plant for the 
manufacture of motor plows, has placed 
contracts for an additional building, 60 
by 300 ft. 

Bates & Edmonds Motor Co., Lansing, 
Mich., maker of a special oil-burning en- 
gine and standard gasoline engine, is 
completing an addition which will double 
the capacity of the plant. 

Sioux City Tire & Mfg. Co., Sioux 
City, la., will build a plant, 80 by 130 ft., 
two stories, with boiler-room ell 30 by 
52 ft. 

Beaver State Motor Car Co., Gresham, 
Ore., will soon complete its malleable- 
iron foundry. 

J. P. Gordon Co., Columbus, Ohio, has 
made a carload shipment of Ford seat 



covers and tire covers for all makes of 
cars. It is also making two other car- 
load stock shipments. 

Blue Ribbon Body Co., Bridgeport, 
Conn., formed to build automobile bodies. 
Capital is $500,000. Incorporators are 
E. A. Godfrey, J. J. Godfrey and G. H. 
Woods. 

Smith Motor Truck Corp., Chicago, 
has broken ground for the second new 
plant. Building is expected to be fin- 
ished by May 1. Company is planning 
to produce 50,000 Smith Form-A trucks 
during the coming year. 

Auto Specialty Co., St. Joseph, Mich., 
recently moved, here from Joliet, 111., will 
commence production. 

Gile Tractor Co., Ludington, Mich., 
has doubled its force and is employing 
more than 180 men. 

Ford Motor Co., Detroit, will erect a 
steel frame building there in addition to 
its present plant at a cost of $265,432. 



The Automobile Calendar 



ASSOCIATIONS 

Feb. 13-14— St. Joseph, Mo., Na- 
tional Annual Convention 
Pikes Peak Ocean to Ocean 
Highway Assn. 

CONTESTS 
1917 

April — Los Angeles to Salt 
Lake City Road Race. 

May 1$ — New York Metropoli- 
tan Race on Sheepshead 
Bay Speedway. 

May 30 — Indianapolis Speedway 
Race, Championship. 

June 9 — Chicago, 111., Speedway 
Race, Championship. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4 — Omaha, Neb., Speed- 
way Race, Championship. 

July 4 — Tacoma, Wash., Speed- 
way Race, Championship. 

July 14 — Des Moines, Iowa, 
Speedway Race, Cham- 
pionship. 

Aug. 4 — Kansas City Speedway 
Race. 

Sept. 3— Cincinnati, Ohio, Speed- 
way Race, Championship. 

Sept. 16 — Providence, R. I., 
Speedway Race, Cham- 
pionship. 

Sept. 29 — New York, Speedway 
Race, Championship. 

Oct. 6 — Kansas City Speedway 
Race. 

Oct. 13 — Chicago, Speedway 
Race. 

Oct. 27 — New York Speedway 
Race. 

SHOWS 

Feb. 3-10 — Minneapolis, Minn., 
Show, Minneapolis Auto- 
mobile Trade Assn. 

Feb. 5-9 — Boston, 8th National 
Good Roads Show, Me- 
chanics' Bldg. 

Feb. 6-10 — Indianapolis, E. W. 
Steinhart Bldg., Indianap- 
olis Automobile Trade 
Assn. 

Feb. 5-10 — Bangor, Me., Bangor 
Automobile Assn., Audi- 
torium. 

Feb. 5-10 — Indianapolis, Ind., 
Indianapolis Automobile 
Trade Assn., Steinhart 
Bldg. 

Feb. 7-9 — Washington, Pa., 
Washington Automobile 
Dealers r Assn., Washing- 
ton Amusement Co. Rink, 
C. B. McAllister, Sec. 



Feb. 7-10 — Bay City, Mich.. 
Automobile and Accessor- 
ies, Armory, F. D. Shaver, 
Mgr. 

Feb. 7-11 — Kalamazoo, Mich., 
State Armory, Kalamazoo 
Automobile Dealers' Assn. 

Feb. 8-16 — First Pan-American 
Aeronautic Expo sition, 
New York City; Aero Club 
of America, American So- 
ciety of Aeronautic En- 
gineers, Pan - American 
Aeronautic Federations. 

Feb. 10-17 — Harrtsburg, Pa., 
Harrlsburg Automobile 
Dealers' Assn., J. Clyde 
Myton, Mgr. 

Feb. 10-17 — Hartford, Conn., 
Show, State Armory, First 
Infantry. 

Feb. 10-18 — San Francisco, Cal., 
Paclflc Automobile Show, 
Q. A. Wahlgreen, Mgr. 

Feb. 12-17— Bay City, Mich., 
Show, Armory. 

Feb. 12-17— Kansas City, Mo., 
Second Annual Tractor 
Show, Union Station Plaza. 

Feb. 12-17— Kansas City, Mo- 
Kansas City M. C. Deal- 
ers' Assn. 

Feb. 12-17 — Louisville, Ky., 
Show, First Regiment Ar- 
mory. Louisville Automo- 
bile Dealers' Assn. 

Feb. 12-17— Toledo, O., V. G. 
Kibby, 1017 Jefferson Ave. 

Feb. 12-19 — Indianapolis, Ind., 
Show, Steinhart Bldg.. 
Indianapolis Automobile 
Trade Assn. 

Feb. 13-1'6— Grand Forks, N. D.. 
Auditorium, Automobile 
Dealers' Assn. 

Feb. 13-17 — Wllllamsport, Pa., 
Armory, John Kelly, Mgr. 

Feb. 14-17— Peoria, 111., Coli- 
seum, Automobile and Ac- 
cessory Dealers' Assn. 

Feb. 15-17— Racine, Wis., Chas. 
A. Myers, Mgr. 

Feb. 17-24— Albany. N. Y.. Sixth 
Annual, State Armory, 
Albany Automobile Deal- 
ers' Assn. 

Feb. 18 - 25 — St. Louis, Mo., 
Show, Automobile Manu- 
facturers' and Dealers' 
Assn. 

Feb. 19-24 — Springfield, Ohio. 
Show, Memorial Hall. 
Springfield Automobile 
Trade Assn. 

Feb. 19 — Ptttsfleld, Mass., 
Show, Armory. J. J. Calla- 
han, Mgr. 



Feb. 19-24— Portland. Me., Ex- 
position Building. 

Feb. 19-24 — Grand Rapids, 
Mich., Show, Automobile 
Business Assn. of Grand 
Rapids. 

Feb. 19-24 — Duluth, Minn., 
Show, Duluth Auto Deal- 
ers' Assn., Armory. 

Feb. 19-24 — South Bethlehem, 
Pa., Show, Coliseum. 

Feb. 19-24 — Bridgeport, Conn., 
Show, Armory, Coast Ar- 
tillery Corps. 

Feb. 19-24 — St. Louis, Overland 
Bldg., St. Louis, Auto 
Dealers' Assn. 

Feb. 19-24 — Syracuse, N. Y., 
Show, State Armory, Syr- 
acuse Dealers' Assn. 

Feb. 19-24— Pittsfleld, Mass., J. 
J. Callahan, Mgr. 

Feb. . 20-24— Salt Lake City, 
Utah, Inter - Mountain 
Automobile Show, Bonne- 
ville Pavilion. W. D. 
Rlshel. Mgr. 

Feb. 21-24 — New London, Conn., 
Armory. 

Feb. 21-24— Flint. Mich., Coli- 
seum, Lake Side Park, E. 
W. Jeffers, Mgr. 

Feb. 21-24 — Trenton, N. J., Ar- 
mory, Trenton Automobile 
Trade Assn. 

Feb. 24-Mar. 8— Newark, N. J., 
Show, First Regiment Ar- 
mory. 

Feb. 24 - March 3 — Brooklyn, 
Show, 23rd Regiment Ar- 
mory. 

Feb. 24-March 3 — Atlanta, Ga., 
Automobile Dealers' Assn., 
Auditorium. 

Feb. 26-March 3 — Great Falls. 
Mont. 

Feb. 26-March 3 — Omaha, Neb., 
Show, Auditorium, Omaha 
Automobile Show Assn. 

Feb. 26-March 3— Utica. N. Y- 
Utlca Automobile Dealers 
Assn., State Armory. 

Feb. 26-March 3— Wllkes-Barre, 
Pa., Hugh B. Andrews. 
Mgr. 

Feb. 27-March 4— Atlanta, Ga., 
Show, Auditorium, At- 
lanta Auto Trades and 
Accessory Assn. 

March 1. 2, 3 — Urbana, Ill- 
Show, Automobile Trade 
Assn. of Champaign Co- 
Armory of the University 

of m. 

March S -10 — Boston, Mass- 
Show, Mechanics' Bldg, 
Boston Automobile Deal- 
ers' Assn. 



March 3-10— Washington, D. C- 
Mlddle Atlantic Motor 
Assn., Inc., Union Bldg. 

March 6-10 — Jamestown, N. Y- 
Jamestown Automobile 
Dealers' Assn., Armory. 
C. A. Hanvey, Mgr. 

March 6-12 — Birmingham Ala- 
Auditorium. 

March 6-9— Fargo, N. D- A. 
Hanson, Mgr. 

March 6-10 — Fort Dodge, Iowa, 
Northern Iowa Show, New 
Terminal Warehouse, G. 
W. Tremain, Secretary. 

March 7-10 — St Joseph, Mo., 
Auditorium, St. Joseph 
Automobile Show Assn. 

March 12-17— Vancouver, B. C, 
British Columbia Automo- 
bile Assn., Horse Show 
Bldg. 

March 13-16 — Fargo. N. D- 
Armory and Auditorium. 

March 14-17— Mason City, la- 
Armory, Mason City Auto- 
mobile Dealers. 

March 14-17 — Davenport, Iowa. 
Show, Coliseum Bldg- 
Trl-Clty Auto. Trade. 

March 17-21 — Manitowoc, Wis., 
F. C. Borcherdt, Jr., Mgr. 

March 17-22 — New Haven. 
Conn- Show, Hotel Taft 

March 17-24— Pittsburgh, Pa- 
Motor Square Garden, J. 
J. Bell, Mgr. 

March 18-23 — Cedar Rapids, la- 
Cedar Rapids Automobile 
Trades Assn. 

March 19 — Paterson, N. J., Sixth 
Annual, Auditorium, R A 
Mitchell, Mgr. 

March 21 — Trenton, N. J- Sec- 
ond Regiment Armory. J. 
L. Brock, Mgr. 

March 27-31 — Deadwood, S. D., 
Fifth Annual. Deadwood 
Auto Show. J. E. Nelson. 
Mgr. 

March 31- Apr. 14— Atlantic City. 
Garden Pier, S. W. MegilL 
Mgr. 

April — Calumet. Mich- Show. 
Coliseum, Frank Ketchell, 
Mgr. 

Apr. 4-7 — Stockton, Cal- Sec- 
ond Annual San Joaquin 
Auto Trades Assn., Saml. 
uel S. Cohn, Mgr. 

Sept. 2-9— Spokane, Wash- In- 
terstate Fair. 
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TAKE OUT THAT KNOCK 



r pH AT knocking in your engine, the difficulty you have negotiating 
-"■ hills — the poor acceleration response — lack of power — extravagant use of 
oil and gas — noisy motors — in fact fully 80% of your engine trouble is 
caused by just one thing — carbon in your cylinders. Clean them out with 




rare 



N 





and your engine will run like it did the first 500 miles— quietly and full of "pep". 
No matter how choked up your motor may be Johnson's Carbon Remover 
penetrates and softens the carbon — then the heat from the engine burns and 
pulverizes it so that it blows out of the exhaust as you operate your car. 

YOU CAN DO IT YOURSELF SAVE YOUR BATTERIES 

Why pay from $3.00 to $5.00 for hav- 
ing the carbon burned out of your 
cylinders when you can easily do it 
yourself without laying up your 
machine, without even soiling 
your hands. You can apply it to 
the motor warm or cold and let it 
remain in an hour or over night, 
whichever is the most convenient. 

SAVES GASOLINE 

Clean cylinders reduce the consump- 
tion of gas from 12% to 20% giving 
you the maximum power and speed 
from the minimum amount of fuel. 
Joh nson's Carbon Remover saves you 
money because the economy in fuel 
effected by its use more than makes 
up the price of the Carbon Remover. 



There is nothing that runs down your 
batteries like the self-starter. Free- 
from-carbon cylinders greatly facil- 
itate starting. The use of John- 
son's Carbon Remover every 1000 
miles will keep your engine clean 
and sweet and always at its high- 
est efficiency. It does not in any 
way injure the oil in the crank case. 

OUR GUARANTEE 

You take no chances for we guarantee 
Johnson's Carbon Remover without equiv- 
ocation. No matter how much you use 
or how you use it, Johnson 's Carbon 
Remover cannot injure any part of 
your motor. It is absolutely harmless 
to everything except carbon. You could 
soak your engine in it for days with- 
out the slightest injury. We guarantee 
it to be free from acids and chemicals. 



$ 1 00 SpeciaLOffer 

We will send you by 
prepaid express for 
$1.00 (bill or stamps) 
enough of Johnson's 
Guaranteed Carbon 
Remover to thorough- 
ly clean any ordinary 
four cylinder motor 
three times. — Please 
give us the name of 
your dealer. 

S.C. JOHNSON & SON 

Dept. A., Racine, Wis. 



5w 



■H 
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Ask yourself 
this question 



If I replace my 

present carburetor with a 





How much more value will I get out of my car? 

Here's the Answer Here's the Guarantee 



It will give you 20 to 50 per cent 
more miles per gallon — give a wide 
range for speed or idling 
with standard adjust- 
ment — give excess power 
forspeed or hill climbing/ 
— quick pick-up, quick 
starting and accelera- 
tion. There are over 600 
Rayfield service stations 
in the United States. 




Every Rayfield is guaranteed to ren- 
der "unconditional satisfaction" to 
its owner. Dealers are 
authorized to sell it 
under this guarantee and 
to return purchase price 
without question with- 
in 30 days from date of 
purchase. 



Findeisen & Kropf Manufacturing Company 



2117 Rockwell Street, Chicago 

BRANCHES: 

1140 Michigan Avenue, Chicago 



1902 Broadway, New York 
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WE ARE EDUCATING YOUR CUSTOMERS 

— to ask for NON-GRAN replacements 



This NON-GRAN Sign is of value to 
you. 

it not only puts you in line for increased 
business that our extensive advertising 
will send to your shop, but it inspires 
confidence in the minds of your cus- 
tomers. 

We have told them — which is true — that 
to have their worn-out bushings replaced 
with NON-GRAN bushings will save 
them money by adding to the life and 
value of the job you give them. 



— that a medium priced car equipped 
with the finest quality bushings will stand 
up and deliver service practically as long 
as the higher priced cars. 

We have told them that you would have 
to charge them more for NON-GRAN 
because it costs you more. 

But that you would gladly furnish them 
with NON-GRAN bushings because your 
good work would be appreciated at its 
real value when backed up by this high- 
quality, long-wearing material. 



only be still further convinced of youi 
reliability and high standing, but they 
will be ready for the increased charge 
h nd glad to pay it. 



Write at once for instructive book- 
let, "The Backbone of Your Repair 
Business." This booklet will show 
you the way to Greater Immediate 
Profits and Stronger Future Busin 



We have told them— which is also true When they see this sign they will not 



American Bronze Company 

Derwyr* • - Pcmi.ylvan.ia 

Sole Makers of Non-Gran and largest exclusive 
manufacturers of Bearing Brorute in the World 



HIGH SPEED 



iB EARING BR O N Z E 
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Announcing' a new 
Disc Clutch Facing 






DISC CLUTCH FACING 



Patent Applied For 



This is our announcement of CORTEX — a new disc clutch facing which is 
destined to replace old style asbestos facings on automobiles of the future. 

In addition to being more durable and more resilient than facings of 
asbestos compositions, CORTEX offers the following important advantages : 



1. Requires materially less spring pressure. 

2. Does not glaze over or become hard in use. 

3. Presents a better co-efficient of friction. 



4. Costs from one-half to one-third less. 

5. Is, and will be, promptly available. 



Asbestos, as is generally known, is now very difficult to obtain. Only limited quantities 
are available and these at a greatly increased cost. Here is a disc clutch facing that is 
better than facings made of asbestos compositions — a disc clutch facing that you can get — 
at from one-half to one-third less cost. A request, written on your business letterhead, ad- 

Hide Leather 

227b S. MERIDIAN ST. 
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Better than Asbestos Facing' 
Cheaper than Asbestos Facing 
Instantly Available 



P 

m 

m 



DISC CLUTCH FACING 



Patent Applied For 

vising dimensions, number of discs, and type of disc (floating or riveted to plate), will bring 
you a sample set of Cortex facings, promptly — and without charge. Write today. 

Read What This Engineer Says About Cortex, After Actual Tests 

This statement, from a competent engineer, is representative of the opinion of all who 
have tested Cortex: 

"We found, on experimenting with Cortex facings that the usually accepted engineering principles as 
to the frictional force in pounds to be applied per square inch need not be carried out at all. We mean 
by this, that our clutch with recognized asbestos facings required a spring weighing 375 pounds, while 
with Cortex facings we have been able to cut spring pressure down to 200 pounds. We have every rea- 
son to believe that this can still be cut down further. In fact, we intend to carry out experiments with a 
spring weighing 150 pounds. We believe that the cutting down of this spring pressure is simply due to 
the fact that Cortex facings have a great deal more cushion to them than the recognized asbestos facings 
and due to this cushioning effect the spring pressure per square inch can be cut down considerably." 

& Belting' Co. 

INDIANAPOLIS, IND. 
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One -Ton Truck 




Arouses Unusual Interest 
at Chicago Auto Show 

Orders received for more than 5,000 

The new Maxwell One-Ton Truck was on display at 
our headquarters, Blackstone Hotel, during the week of 
the Chicago Show. 

We knew this new Maxwell product would hold the 
attention of many dealers who realize the immense field 
for a truck of this character, size and price. 

But we underestimated, not only the great number of 
Maxwell dealers who would visit and inspect this truck- 
but the scores of other dealers— and the sincere, enthusias- 
tic interest that they all felt. 

We are now, more than ever, convinced that the Max- 
well Truck is going to have a nation-wide popularity that 
will tax even our enormous manufacturing facilities. 

We expect to start deliveries in 60 days and if you were 
unable to attend the Chicago Show— or if you were there 
and could not make a satisfactory examination of the Max- 
well Truck— we suggest that you get into communication 
with us at once. 

We have printed matter giving all details of our truck. 
And in certain localities we can contract with the right 
sort of dealers. 



Specifications 

Standard Body Prices 

Box Body with Cab and 

Windshield $75.00 

Covered Express Body with 
integral cab and side cur- 
tains 100.00 

Panel Body with integral 

cab 100.00 

All prices F. O. B. Factory. 

Brief Description 

Four-cylinder engine, cast in 
block, powerful and economical) 
three-speed transmission; (ears 
made of heat-treated alloy steel. 
Worm drive, using Timken-Duyid 
Brown worm and fear embodied 
in rear axle. Axles of heavy con- 
struction with Timken roller bear- 
ings throughout. Frame of pressed 
steel with heavy cross members. 
Extra long springs made of special 
spring steel. Sturdy wood wheels 
with steel rims. Two sets of brakes 
acting on rear wheels. Heat- 
treated alloy steels used in all vital 
parts, providing a margin of 
strength and durability adequate 
to insure good service and long life. 
Remarkable economy in fuel con- 
sumption, tire expense and main- 
tenance cost is assured. 

The regular chassis equipment 
includes front fenders; solid tires, 
32 x 3 inches front and 32 x 4 inches 
rear; electric headlights and tail 
light; electric horn; generator 
and storage battery of 80-ampere- 
hour capacity; full set of tools. 
34 x 4H-inch pneumatic tires with 
demountable rims 'on all four 
wheels, $30.00 extra. 



Maxwell Motor Company, Inc. 

Detroit, Michigan 



bruary 8, 1917 



THE AUTOMOBILE 




Veiy Good - but how about the 
upholstery -is it stuffed with 

WILSON'S Sit CURLED HAIR? 

Car buyers know that comfort depends upon the quality of the cushions. If the 

upholstery is hard, flat or lumpy, the car is unsatisfactory, regardless of shock- 
absorbers. 

Do not be misled by recommendations of special metal spring construction 
designed to eliminate use of Curled Hair. 

The upholstery is the point of contact between the passenger and the car. 

Springs respond to shocks. Wilson's Curled Hair absorbs them. 

Wil son's Curled Hair is so generally recognized that more than half of motordom rides on cushions 
stuffed with it. 

MANUFACTURERS — UPHOLSTERERS 

Send for a sample of Wilson's Sterilized Curled H.iir. With it we will submit prices and full particulars. 

W /A /7 



wilson a co. 



SncrpRnorH to Sulzlier Ker A Sonn Co. 
41st St. & Ashland Ave., Chicago 
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MDHAIRVELVETS 



FOR MOTOR CAR UPHOLSTERY 
"'Chase" Mohair Velvet stands with- 
out an equal. 

WEALTH CANNOT BUY nor factory 
loom produce a fabric that will surpass 
it in the lustrous richness of its beauty — 
in the enduring qualities of its wear-on- 
end-of-fibre weave. 

MADE OF CHOICE ANGORA fleece, having a 
silky lustre that is ineradicable — woven in mills 
that have specialized in this one line for several 
decades — guaranteed by a 70-year-old firm of 
spotless reputation — "Chase" Mohair Velvet is 
the last word in supreme quality. 
STAINLESS. FADELESS, SLOW TO SOIL, 
and easy to clean, it wears like iron and 
retains its smart, handsome appearance almost 
indefinitely. 

NO OTHER FABRIC HAS ITS LUSTRE — no other 
fabric (wherein wear comes on the sides of the fibres) 
can be compared to it for endurance. 
IX COUNTLESS DESIGNS AND COLORS, to 
match all makes and types of cars Individual designs 
made to order. 



m 




-L-C- CHASE &CO 

BOSTON 

NEW YORK DETROIT CHICACO 



OTHER 1'KODLTTS OF OUR 

MILLS: 
Rluslt Motor Robes, Wool Robes. 
Steamer Runs, tyexjoti Motor 
Cloths for Tops and Slip Cov- 
ers. Rubber Cloths for Tops and 
Side Curtains. Telt and Rubber 
Radiator i .<; ers. 
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(pi RAIN- or SHINE 




Motor 
Topping 



CHASE 1) REDNAUT MOTOR TOPPING COM- 
BINES WITHIN ITSELF every good attribute that 
ingenuity has suggested and experience has proved. 
IT IS A FINISHED PRODUCT MADE BY EXPERTS in this 
particular industry. 

IT IS WATER-PROOF, EASILY CLEANED, AND EX- 
TREMELY DURABLE. It remains whole, hardy and good looking 
as long as most cars last. Wetting will not rot it, and it is extremely 
hard to tear or scratch. 

DUST WILL NOT STICK TO IT, AND MUDSPOTS ARE EASILY re- 
moved with sponge and water. 

IT OUTSELLS ANY OTHER TOP MATERIAL SIMPLY ON ITS LOOKS, 
and actual experience has shown that those who use it once continue to use it 
altogether. 



OTHER PRODUCTS OF OUR 

MILLS: 
Plush Motor Robes, Wool Robes, 
Steamer Rugs, Wexford Motor 
Cloths for Tops and Slip Covers, 
Rubber Cloths for Tops and Side 
Curtains, Felt and Rubber Radi- 
ator Covers. 



L C CHASE & CO 
BOSTON 

NEW YORK DETROIT CHICAGO 



Please mention The Automobile when writing to Advertisers 

Digitized by 



Google 



THE AUTOMOBILE 



February 8, 1917 




A Modern Lignt Weignt Motor of 
Exceptional Power and Refinement 

The power p'ant of the Monroe Car is indicative of the high service 
value of the Monroe Car. It consists of a high-speed, four-cylinder, 
valve-in-head motor, with removable cast en bloc cylinder heads, 
3 1-4 in. bore, 4 1-2 in. stroke, 150 in. piston displacement. The 
valves are large and easily adjusted. The intake manifold is inte- 
gral with the cylinder head bloc. It has a pressure oiling system, the 
oil circulating through the crankshaft to all bearings, with a gear 
pump and a pressure regulator valve acting with the gasoline throttle 
to increase the oil pressure with the increase of power production, 
thereby preventing over or under cylinder lubrication. 
The crankshaft is larger than those used on other cars of this size 
motor. The crank bearings are 2 1-4 in. The counter balances 
are a part of the original casting instead of being welded or bolted 
on as is the case with every other crankshaft today. 
The power plant is of the unit type with a multiple disc clutch, using 
six dry plates of Raybestos and steel, and with selective sliding gear 
with double heat treated nickel steel gears and ball bearings. 
This power plant, complemented by a complete equipment of standard 
units, gives the Monroe Car one of the most powerful and efficient 
light weight engines in America, unequalled by anything now on the 
market at double the price. 

Dealers looking for a moderate priced car which will sell on construc- 
tion and ac ual performance, should investigate the Monroe. Send 
us references and let us know what you have done. If you can 
qualify the Monroe Mo or Company will be glad to send you its 
terms and d scounts, and give you all the support you need. 

Price, $985. f.o.b. Pontiac. 

MONROE MOTOR COMPANY 



Pontiac, 



Michigan 



19 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



February 8, 1617 



THE AUTOMOBILE 



57 



^^upply^aixd 'Demand 



BUY THEM HERE 




EDISON MAZDA LAMPS 




Isn't it a nuisance, after breaking a lamp or having a burnout, 
not to be able to replace that particular lamp at once? 

Why don't you make it a point to supply yourself with a spare 
set of 

EDISON MAZDA 

Automobile Lamps? 

Carry them in your car, for emergencies. They come in a 
handy chest made for the purpose. 

Demand Edison Mazda because the garage or accessory dealer 
that carries the Edison Mazda Automobile Lamp Assortment 
can quickly equip your car with the correct lamp for every 
socket. His Edison Mazda Auto Booklet will tell him exactly 
which lamps you need for any 1915, '16 and '17 models of 
any car. 

Go to the garage or store that really serves its motorist cus- 
tomers. There you will find Edison Mazda Automobile 
Lamps. If you don't find them there you'll only have to 
mention it once. 

EDISON LAMP WORKS 

of General Electric Company 

Sales Offices in Principal Cities HARRISON, N. J. 
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Note the ADJUSTABLE end 

brackets — a special feature of the J-M 
Speedometer, Instrument Board Type 

FORD models differ in width of body, and instru- 
ment boards of fixed length are applicable to one 
type only. The instrument board supplied with the 
J-M Speedometer, Model 3009, provides for width 
discrepancies by an ingenious adjustable end bracket 
(Patent Applied For). No need to measure up the car, 
for this board will fit it without other labor than taking 
nuts off two windshield and two body bolts, slipping 
the board on, and replacing nuts. 

The combination J-M Speedometer and Instrument 
Board will be shipped and sold assembled — the board 
cannot be sold separately. Retail price, complete. $1 1.25. 

The new J-M Speedometer is made up with 
black dial and large clear white figures 
and pointers. Speed range, 0 to 60 miles. 
New 10,000 -mile season odometer with 
exceptionally large figures. 

Instrument Board is of wood, finished 
in soft, dull black, with J-M Speedometer 
Hush mounted. The wooden board 
makes easy the application of other in- 
struments, such as lighting and starting 
switches, clocks, carburetor controls, etc. 

Model 3006 is our new Suspension Plate 
Type of Speedometer, which fastens on 
the windshield strip of Ford cars where- 
ever desired. Speedometer is mounted 
flush in plate. Retail price, $11 complete. 

Model 3000, for bracket mounting next 
to spark coil box, has 60-mile speed scale 
and 100,000-mile season odometer move- 
ment. Finished in black enamel with 
brass trimmings. Retail price, $10 com- 
plete. 

Further details on application. 

H.W.JOHNS MANVILLECO. 

NEW YORK CITY 
Branches in 55 Large Cities 

Other J-M Automobile Accessories include 
J-M NON-BURN Asbestos Brake Linings, 
J-M Fire Extinguishers, J-M Soot-Proof Spcrk 
Plugs, J-M Auto Fuses, and J-M Automobile 
Tape. Jobbers or dealers interested in hand- 
ling the complete line may get informati on 
f rom our n-arest Branch. 
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:essory 

and a Sales Policy that Satisfies 

BEFORE you select accessories, put yourself in your customer's place. 
Ask if they satisfy -in design, material, finish, price — and whether 
the name of the company behind them inspires confidence. 

Next, as a dealer, ask these questions: Will the manufacturer co-operate or 
compete with me ? Will he sell through me, or just to me ? Must I tie up 
capital in large stocks to secure the best discounts? Are the margins 
attractive? Can I get new stocks promptly? Will my customers get a 
square deal -and can I build up enduring relations? 

Then study the Johns- Manville proposition on each of these vital points. 
The consumer already knows Johns-Manville a National Institution. And 
every J M Product must conform to J-M Standards— which means it will 
stand up in service. 

The keynote of our sales program is co-operation with dealers through every 
channel to help move our goods. Our accessories are sold only to recognized 
jobbers and dealers, and discounts are generous, strictly maintained, and 
uniform, regardless of size of order. Our manufacturing facilities are ample, 
even for our big 1917 output and J M Responsibility backs each J-M 
Product to the limit. 

So our accessory business is on a bed-rock basis. The products are right, 
and the sales policy is both equitable and practical. It's a profitable prop- 
osition for any dealer — and if you're not already on our list, we'd like to 
send you details. Ask your jobber about it, too. 



Model 3000 



Model 3006 





COV1 

THE CONTINENT^, 
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Unflinching Sturdiness 



s Your Ignition 5 
tem Show It ; 



Does 
Sy s 

Unusually severe service has never caused Bosch Magneto Ignition to 
fail. 

The freezing, penetrating, zero weather of the Northwest won't harm 
a Bosch Magneto. 

And the baking, blistering heat under the bonnets of the thundering 
racing monsters, which Bosch has helped to victory, has 
never harmed a Bosch Magneto. 

Using a car once a month or every hour of the 24 every day in the 
year won't harm a Bosch Magneto. 

Lack of attention for a day, a week, or a month won't harm a Bosch 
Magneto. 

A short circuit at the horn, at the lights or at the battery box won't 

harm a Bosch Magneto. 

Bosch Magnetos don't need batteries. 

And all this is why Bosch Ignition is called the system of unflinch- 
ing sturdiness and nothing less than a Bosch Magneto will give you 
that sturdiness. 

BE SATISFIED SPECIFY BOSCH 

Bosch Magneto Company, 220 West 46th Street, New York 

CHICAGO DETROIT SAN FRANCISCO 

Service Stations in Every State 
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Unprecedented Demand for 

ires 




Made in 
POTTSTOWN ,PENNA. 



has built this factory 



Here in the ntw sunlit NATIONAL 
plant- we arc not handicapped 
with obsolete facilities or old- 
time ideas. 

Our buildings are new. Our en- 
tire equipment and machinery is 
new. 

It is the finest ami most modern 

money can buy. Everything is 

up to the minute. 
Kvery known method of securing 

lull maximum efficiency has been 

adopted. 

With sucli modern facilities it 
would be possible for us to turn 
out many more tires each day 
than we do. 

Vet we prefer to go slow. 

We prefer to give tu each "Speed- 
way" tire the careful individual 
workmanship and rigorous inspec- 
tion that will insure its deliver- 
ing mileage well in excess of its 
guarantee. 

As a result all - Sfvcdivav" tires 
consistently depver their full quota 
of mileage. 



Car owners are finding that they 
can confidently depend upon any 
Speeduay Tire to give uninter- 
rupted service until at least 5,000 
miles has been received. 

Speedway tires are made in the 
Non-skid only. 

This is because the Speedway Non- 
skid is as smooth riding as a plain 

1 1 r.nl 

Yet there was never a more perfect 
Non-skid made. There are no 
knobs in the tread, no bumps nor 
lumps, nor depressions, to cause 
inside fabric strain and wear. 



Z000 
U Miles 

Guaranteed 



The contact of the tread with the 
road is smooth and continuous. 

The tire is able to wear out nat- 
urally before the carcass "gives 
out" because of inside fabric 
wear. 

Let your next tire be a "Speed- 
way" and see for yourself that 
there is really such a thing as 
"Tire Luxury at a Moderate 
Price." 

You will be surprised at the low 
cost mileage you will secure. 

Speedway Tires are not as \et for 
sale in all cities. If your dealer 
cannot supply you, write direct. 

DEA LERS — JOBBERS 

Write for full particulars regard- 
ing the new National Sales propo- 
sition, discounts, etc. 

More than one big tire dealer has 
made more money with the Na- 
tional line. 

<ict an idea of what we can do for 
you. The plan is «ell worth in- 
vestigation. 



NATIONAL RUBBER COMPANY. 



POTTSTOWN 



PKXNA 
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Every load carrying contact in the Bock Bearing 

is a rolling contact. 
Everything rolls. 

There is no thrust or end friction — no sliding and 
scraping. 

For the end of each Bock roller is a section of a 
perfect sphere — and rolls in unison with the 
tapered rollers. 



Consequently you get the great strength of the 
roller bearing plus the best features of the 
ball bearing. 

And this important combination, ts exclusive in 
the Bock. 

Automobile engineers everywhere have been quick 
to recognize the advantages of such a bearing. 
And the Bock is replacing other types in motor 
cars as rapidly as we can fill the orders. 



The Bock Bearing Company, Toledo, Ohio 




Ball Ends 

The only roller bearing 
with frictionless rolling end contact 
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FIVE BIG COMPANIES 
REORGANIZED AS ONE 

in the Motor Products Corporation of Detroit continues the business of 
the Diamond Manufacturing Company, the Rands Manufacturing Company, 
the Vanguard Manufacturing Company, the Superior Manufacturing Company 
and the Universal Metal Company — all formerly well and favorably known 
concerns in their respective lines. 

We believe the Motor Products Corporation stands as a particularly 
unique organization in the history of automobile building, for at no time 
before has a number of healthy and growing parts concerns reorganized into 
one big active manufacturing company. Furthermore, we believe the Motor 
Products Corporation is an organization of great importance to automobile 
and truck manufacturers, because of the increased economies of production 
and the betterment of service to customers effected through conducting manu- 
facturing operations in one large unit, under one centralized management 

The Motor Products Corporation is continuing to manufacture the same 
high quality products formerly marketed by the constituent companies — hub 
caps, radiator parts, wind-shields, tubing and other accessories — in its huge 
new Detroit factory. Branch factories are located at Ann Arbor, Mich., and 
Walkerville. Ont. 



MOTOR PRODUCTS CORPORATION 



VV. C. Rands 
President 

H. H. Seeley 
Vlce-Pres. and 
Director of Sales 



DETROIT, MICHIGAN 

D. B. Lee 
Treasurer and Gen'l Mgr 

C. F. Jensen 
Vice-Pres. and 
Director of Purchases 



R. K. Seeley 
Production Manager 

M. L. Brown 
Secretary 
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Ki—eP* Original Idea That 
Changed the Motoring 
Habit* of a Nation 




j%uadred Xb/a/ 

The car of a Hundred Quality 
Features {hat possesses that 
faultless made-to-your-order 
style, that exclusive appear- 
ance which prosperous mo- 
torists demand in their motor 
cars. 

Prtcu F. 0. B. Factory 

Touring-Sedan .... $1635 

Roadster-Coupe . . . 163S 

Victoria-Town Car . . . 1950 
HUNDRED POINT SIX 

Standard Touring . . 1195 
HUNDRED POINT SIX 

Gibraltar Body . . . 1285 

DeLuxe 6-42, 7-Pa»«enger 1750 

OeLuxe 6-42, 7-Pasaenger 

Sedan 2100 



ALL-YEAR, 
Car 



OWNERS quickly acknowledge 
that the height of mechanical per- 
fection and body construction is reached in 
its driving simplicity, ease of control, 
riding comforts, exclusive lines and 
individual characteristics. 

The mighty Kissel-built engine meets any de- 
mand for flexibility in traffic zones, speed on 
the straightaway or power on the incline. 

The ALL-YEAR^Top is built in — not on— it 
is found on no other car butja KisselKar. It 
is not an ordinary convertible car — not a per- 
manently'roofed car. The top is entirely re- 
movable, giving you in the Spring a wide-open, 
roomy, roofless Touring Car, in which the 
delights of open-air motoring are enjoyed to 
the fullest extent. 

Isn't that the kind of convertible car you 
want ? 

DEALERS — The ALL-YEAR Car is not a one-season 
selling car. * In January as in July the demand never 
lets up. Eosry month is a selling month for KisselKar 
Dealers— the ALL-YEAR Car is an all-year-around 
sales producer. Write us for agency particulars. 

KISSEL MOTOR CAR COMPANY 
Hartford, Wis., U. S. A. 
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A Fast, Lively, Quality Tire 
That Is Also Puncture Proof 

We guarantee the Woodworth Trouble-Proof Tire to run 5,000 miles without puncture 
or blow-out. 

But that is only an added reason for buying it. 

Entirely aside from its puncture proof qualities, it is one of the most reliable and durable 
tires ever put out. 

WOODWORTH 

TROUBLE-PROOF 
S/ Tl 



The addition of a specially prepared and perfect fitting strip of chrome leather to the 
inner side, after the tire is made, makes it puncture-proof. 

The springy resilience, the light, swift, lively qualities of the Woodworth are noticeable. 
Its wearing qualities are unequalled. 

Dealers sell Woodworth Tires in quantities regardless of what other tires they handle. 
There is no other tire that will exactly suit the man who is looking for Woodworth 
performance. 

WOODWORTH 

TROUBLE-PROOF TUBES 

— are finest red rubber, antimony-cured, hand-made, at a fair 

frice. They enable your casings to stand up and deliver their 
ull strength. 

We want dealers who are building for the future and who 
realize that selling a tire that delivers the goods is the tire 
that means real business for the dealer. Exclusive territory 
on this remarkable tire and real co-operation is awaiting the 
dealers we close with. 

WOODWORTH 
MANUFACTURING CORPORATION 

Niagara Falls, New York 

Canadian Factory, Niagara Falls, Ont. 
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Thif» is the Saxon Six" Sedan- a fine quality, all-year 
car. For warm-day driving, simply lower the win- 
dows and you have all the airy coolness of an open 
car. Fo cold days merely raise the windows and you 
have the comfort and privacy of a costly limousine. 
Five wire wheels, standard equipment. Price $1250 
f o. b. Detroit. 



J 




There Is a Strong Public Belief 
In the Superiority of Saxon "Six" 



At laat it has dawned upon 
motor car buyer* in general 
that, strictly speaking, there 
is no rivalry between a car 
of less than six cylinders 
and Saxon "Six." 



With less than six cylinders 
propelling the car there are 
bound to be slight intervals 
between explosions. 



With six cylinders, as in 
Saxon "Six," these inter- 
vals between impulses are 
eliminated and the power- 
stream produced is of prac- 
tically perfect continuity. 

Necessarily, then, in the "less 
than six" with fewer im- 
pulses at any given time 
the force of each impulse 
must be more severe upon 
all moving parts. 

In Saxon "Six," for instance, 
as compared with one of the 
best known "less than six- 
cylinder" cars of like price, 
there is nearly '98% more 
impulses per minute at 20 
miles per hour. 



So naturally each impulse at 
any given time is far less 
severe upon moving parts. 

Another disappointing feature 
of this "less than six" is 
the fact that there is con- 
siderable vibration. This 
is caused by the intervals 
between impulses spoken of 
before. 

And this vibration causes fric- 
tion, which is the greatest 
enemy of the motor. It 
spells greatly shortened 
efficiency, and far higher 
repair and replacement 
costs. 

And it means impaired per- 
formance in every phase of 
motor car work. 

A gradual awakening to these 
disadvantages of the "less 



than six" has incited buyers 
to a more careful investi- 
gation before purchasing. 



And investigation has usually 
terminated in the same 
clear-cut conclusion — that 
Saxon "Six" is unmatched 
by any less-than-six-cylinder 
motor of like price. 



So that public preference has 
swung strongly toward 
Saxon "Six" as the best car 
at less than $1200. 



Saxon "Six," of course, has 
other very material advan- 
tages. 

For one, it accelerates with 
unusual rapidity, going 
from standing start to 45 



SAXON "SIX" 

A BIG TOURING CAR FOR FIVE PEOPLE 
SAXON MOTOR CAR CORPORATION, DETROIT 
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miles per hour in 23 sec- 
onds. That is 22% faster 
than the time of the best 
"less-than-six" we know of. 



And another is the tremen- 
dous speed and power of 
Saxon "Six." There is a 
greater amount than you 
are ever likely to require. 
It is there so that no set of 
road conditions can ever 
balk you. 



Lastly, there is the economy 
of Saxon "Six" in the mat- 
ter of repairs, and gasoline, 
too. 206 stock model 
Saxon "Sixes" in a 300- 
mile non-stop run estab- 
lished an average of 23.5 
miles per gallon of gasoline. 



Saxon "Six" is $865 ; "Six" 
Sedan, $1250; "Four" 
Roadster, $495. Canadian 
prices: "Six" Touring Car, 
$1 l75:"Six" Sedan, $1675; 
"Four" Roadster, $665. 
Price of special export 
models: "Six, $915: "Four," 
$495. All prices are f.o.b. 
Detroit. 

r*>6> 
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Always on "High" 

In the Mountains or on the Avenue 



STANDARD 



The Magneto 



Brute force and Beau Brummel blent 
into one — with distinction in every 
inch of its fleet wedge of a body. 

That, plus perfect obedience, so that 
a woman drives with ease. 

This powerful magneto -equipped 
Standard "8" is ready always for 
sharp grades and rough going. Trials 
that grind less rugged cars into sub- 




Equipped "Eight" 



mission are a frolic for this impetuous, 
eight-lunged, ruly beast of a car. 

You will be keenly grateful for this 
strong car's frame and springs, where 
steel-making at its level best guar- 
antees your security and your comfort. 

You'll find its rugged 127 inches 
of wheel-base superior to all emer-^"" 
gencies of strain and stress. 



4 



Cabinet-size photographs, full specifications, and details of our new sales plan will be fur- 
nished upon request. Applications for unoccupied territory will receive prompt attention 



80 H.P.— 127 inch wheel-base— optional upholstery and color 

$2500 7-Passenger Touring 

$3500 4-Passenger Roadster 

F. O. B. Butler, Pa. 



Springfield Sedan 
Limousine 



STANDARD STEEL CAR COMPANY 

Pittsburgh, Pa. 
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BOTH 




( TjS TEE R I N G~~V 

WHEELS 

An Urgent Need Simply Satisfied 



A cramped driver's seat spoils the trip foT 
the man who owns the car. 

Wriggling in and wriggling out under the 
steering wheel will make any man wonder why 
he ever bought a car. If he wonders often 
enough he becomes an immediate prospect 
for a POVASCO Steering Wheel, for incor- 
porated in this wheel is the simplest, surest and 
cleverest tilting device that has ever been ap- 
plied to a motor car. A pull of the knob and 
the wheel can be tilted forward or back in a 
plane absolutely parallel with the steering col- 
umn, thereby giving easy entrance and easy 
exit to any driver, no matter how generous 
nature has been to him in the matter of a 
waist line. 

This tilting feature, supreme in its field, 
combined with the moulded composition of all 
POVASCO wheels, makes this accessory not a 
luxury, but a satisfying necessity that car 
owners have long been looking for. 

Another POVASCO model has the warm 
hand feature instead of the tilting device, and 
the POVASCO De l uxe (Model H) combines 



both the hand-heating and tilting features with 
the POVASCO construction in a way that 
makes a marvelous appeal to the comfort 
loving motorist. 

Every car owner who has had to squeegee 
himself past the steering wheel to get into the 
driver's seat; every car owner whose numbed 
fingers have robbed him of the pleasures of 
motoring for seven months of the year, and 
every car owner whose sense of the useful and 
the beautiful has been disturbed by the mar- 
ring of the finish on his steering wheel — in 
fact, every car owner who wants the right 
thing in the way of a steering wheel should 
immediately find out how POVASCO wheels 
can help him. 

Our beautiful booklet explains and 
trates in detail. Write for it at once, 
will gladly send it to you. 

Distributors of automobile trade experience 
and the willingness to put their energy behind 
the sale of these wheels are wanted in every 
territory. The profits are generous the pros- 
pects innumerable. 



illus- 
We 



Write now and ask us about it. 



POUVAILSMITH CORPORATION 



POUGHKEEPSIE 



NEW YORK 
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East and West Agree 

—that in the AMERICAN SIX Louis Chevrolet and his 
associates have produced a car that is distinctly uncommon 
and complete. 

At the New York and Chicago Automobile Shows the public 
and the trade alike endorsed the obvious sensible-ness of the 
AMERICAN SIX. They have labelled it a successful car. 

Not a car merely different — but differently good. 

A Big car that is comfortable but with low gasolene consumption and small tire expense. 
A car of good judgment — sized right, tired right, powered right and priced right. 
A car that has the sum total of things desirable in a motor vehicle — Readability 
You will hear much of the Roadahility of the AMERICAN SIX in the months to come. 

And in the Meantime 

The opportunity to secure the agency-representation of the AMERICAN SIX is still 
open to a Limited Number of automobile merchants. Only 3,000 of these cars will be 
built this season and we will take on no more agents than we can serve whole-heartedly 
and in a way satisfactory from every angle. You may have your share of the total 
provided you act promptly. Applications for territory are being considered in the 
order of their receipt. 

Deliveries of the AMERICAN SIX are now proceeding in quantities and therefore 
dealers who contract for cars may count upon receiving their full quota. No contracts 
beyond our capacity to deliver will be entered into. 

AMERICAN MOTORS CORPORATION 

Plainfield, New Jersey, and New York 
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The action of the Hal-Twelve motor is so smooth that the speed 
of the car is deceptive. With the speedometer covered, a speed 
of 20 miles per hour seems 10 miles per hour; and a speed of 60 miles 
an hour seems scarcely more than 30. The motor is the wonderfully 
smooth V-type twelve with the powerful valve-in-head construction. 
Hal Motor Car Company, Cleveland, Ohio 
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Four Cylinders. Z% x 4 l 4 i22 l / 3 
HP.. A. L.A.N.) 36.9 H.P. at 
2800 r.p.m. Three bearings, All 
G. B. & S. Motors now provide 
for tivo-unit starting and light- 
ing system only — operating 
through Bendis Drive. 



And by 

"G. B. & s. 



CONCENTRATION 

— a bond to 

QUALITY 

The minute an engineer 
takes the time to investi- 
gate a G. B. & S. Motor 
and give it a real test, under 
trying conditions, that in- 
stant we begin to make a 
convert to the G. B. & S. 
idea. 

the same token, the buyer who drives a 
Motor instantly appreciates the various dis- 
tinctive advantages that result from concentration on one 
model. 

He finds that though this motor is rated at 22 Y 2 H.P.. 
it develops 36.9 horse-power. 

Thus he has a flexibility of operation and range of 
speed at his command unique in four-cylinder motor. 

He is impressed by the rugged design and the marked 
simplicity. He is pleased with the economy. He likes the 
accessibility of every part. He likes the easy method of 
adjusting the chains, insuring silence. 

And he is delighted with the snap, verve and power- 
fulness of what he enthusiastically acknowledges is one of the 
best four-cvlinder motors ever built. 

By concentrating all our energies on this one type of 
motor, we virtually bind ourselves to produce a superior 
article — there is no other alternative. We accept the situ- 
ation as it is and we leave it to "G. B. & S." users (increas- 
ing every season) to say whether or not we are delivering 
the goods. 

For blue-prints and other information, write 



GB & J) 

motors 



GOLDEN, BELKNAP & 
SWARTZ COMPANY 

DETROIT, MICHIGAN 
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ONLY 15 MINUTES TO DRY! 




take 



Apply LEATH-R-NU to your dingy top 
and cushions with an ordinary brush. Lay 
the brush aside at 8 o'clock. At 8:15 
a spin in your old car 
made new — top and up- 
holstery a rich, lustrous 
black, as bright and 
fresh-looking as they 
were originally. 

Not a day wasted. 
Xot even an hour. Just 15 minutes after 
its application, LEATH-R-NU is dry. 

LEATH-R-NU spells 1917 to 1916 car 
owners. It freshens, beautifies and pre- 



serves Leather. Mohair, Pantasote and all 
other leather imitations. Keeps them soft 
and pliable. Oil, gasoline or water have no 
eflfect on LEATH-R-NU. 
It never gets soft or 
sticky in warm weather. 
Will not crack or peel. 

LEATH-R-NU is also 
fine for refinishing tire 
coverings, auto trunks, 
traveling bags; for making brass lamps 
black, and covering up scratches in the 
enamel on your car. Use it on anything 
leather, imitation leather, mohair or metal. 



frATH-R-N£/ 



Your dealer has LEA TH-R-NU in five sizes— one-half pint to one gallon . Get a can from him today. 

NU-BACK MFG. CO. 

Dept. D, 114 No. Commercial St., St. Louis, Missouri 



Vme WATERPROOF MOHAIR 
TOP DRESSINGS for leaky Mo- 
hair tops. It dyes black while 
waterproofing. At your dealer's. 



Come to Detroit 

The Automobile 
Center 
and 



31000 * 

f1o* r ^ 



Detroit trained 
men get preft rente and net 
Jobs quickly. Think what it means to learn In 
the Michigan Slate Auto School. Factories endorse 
our School, glad to employ our graduates and offer them territory. 
Men are needed everywhere as testers, repair men. chauffeurs, garage men 
and service men. Hundreds of our graduates start in business for themselves. 

Get Better Job — Or — Go In Business 



.With the New Boildinsand Thousands of Dollars Worthy 
jf New Equipment Our s is the Largest* 
^Exclusive Auto School in 
the Countny 




We teach you to handle any auto proposition. 
Students actually build cars from start to finish, get- 
ting factory training In assembling, block-testing, road test- 
ing everything Special complete course in Oxy-Acetylene brazing, 
welding and cutting, separate from regular course. All leading types 
of starting, lighting and ignition systems in operation. Six-cylinder 
>ozler, eight-cylinder King used for road instruction. We have a new 



Chalmers "6-30" chassis with 3400 r.p.m. motor, 
also Willys-Knight 1917 chassis. Maxwell 191" chassis. 
Saxon 1917 chassis. Studebaker "6" 1917 chassis. Hudson 
Super six 1917 chassis. Oldsmoblle "8" 1917 chassis. Cole "«" 
1917 chassis. Briscoe 1917 chassis. Detroit Electric 1917 chassis 
Winton "6" chassis. We have Deleo System, used in Uuick. I 
and Packard Twin-6. 



Detroit Is the Place to Learn— Start Any Time 



There are 44 auto factories in Detroit and MO accessory and parts factories We operate 
Westinghouse. Autollte. Kljur Service Stations. This has added thousands of dollars 
worth of equipment and makes our electrical department unequaled. Students get actual 
experience in handling all kinds of electrical auto equipment. We have just Instat ed a 
Sprague Electric Dynamometer for block-testing purposes for student*' use. The Michigan 

Follow the Crowd to the Michigan State Auto School. This is One of the 1916 Classes. Come to Detroit. 



State Auto School Is the only Auto School having this equipment. Auto factories need 
D)T.amometer men constantly. School open all the year. You graduate In from 10 to 12 
nceks. Enter clashes any time, any day. Three classes dally: morning, afternoon, even- 
ing. There is a great demand for Michigan State Auto School student*. Auto factories 
for men constantly to till permanent place 



Money Back Guarantee 

We guarantee to qualify 
you In a short time for a 
position as chauffeur, re- 
pair man. teeter, demon- 
strator, garage man or 
automobile dealer, paying 
from 175 to $300 monthly, 
or refund your money. We 
have constantly more re- 
quests for Michigan Stale 



supply. 




Auto Factory Co-operation — Additional Building and Equipment 



We have arrangements with the Auto factories to put them in touch with men who 
Intend aolna into business for themselves, tome here and start right. Thousands of 
dollars' worth of new equipment, plenty of room for students to work In our new building 
^-89-91 Woodward Avenue. 



DETROIT 
till HUI10MHEM10 IIDIIsm 




Our school has grown by leaps and bounds, studenu 



from all over the 



DEALERS' OPPORTUNITY 

We can supply competent high grade men 
to handle your garage and repair shop. 
5ur TraduatiTare ewdilly wfl Btt«I to 
handle electric trouble. They get actual 
experience while in their final work. We 
are constantly supplying men to all parts 
of the country. 



Auto Factories Endorse Our School 

The IiCading Auto Factories in Detroit, as well as In other cltiea. endorse our school 
They put their latest complete chassis and motors in our school and employ our grad 
nates in the factories and service stations. They know our school Is right. 

Get full particulars. "Auto School News" and New Catalog, both absolutely free, or 
better still. Jump on a train, as hundreds have done, and come to Detroit, the "Heart 
of the Automobile Industry," and learn right. 

Michigan State Auto School fr G f&£g£&S£S 

7802 Auto Bide, 687-S9-91 Woodward Ave., 11-19 Sald.il Ave. DETROIT, MICHIGAN, U. S. A 



ACT QUICKLY— NOW— 
DON'T WAIT 
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Economy of Current Consumption 
Positive Unfailing Action — 




— are the two points of superiority most obvi- 
ous in the 

PITTSFIELD DISTRIBUTOR 

An open circuit and a breaker mechanism in- 
dependent of springs. 

Look at these three illustrations. The two 
small platinum points are forced together and 
then forced apart by the revolving cam. The 
cam is so shaped that while the "make" or 
contact is firm it is of much shorter duration 
than the "break" action, thus leaving an open 
circuit most of the time. This means 
ECONOMY. 

Notice particularly that the cam action not only 
the lower contact point, but pushes up the upper 
tact point, to break the contact; also that 
it lifts the lower and drops the upper to 
make contact. This means POSITIVE. 
UNFAILING ACTION — MECHAN- 
ICAL ACTION. 

The cam action in Fig. 1 is designed for a 
engine: the cam action in Fig. 2 is designed for a 
cylinder engine; the cam action in Fig. 3 for 
S-cy Under engine. Count the cams! 
Electrical and mechanical lags are practically elimi- 
nated by this simple, positive action, and timing syn- 
chronization made as nearly perfect as ts humanly 
attainable. 

The whole ignition outfit is simple, compact, and made 
into a single unit, including the coil. 

WRITE FOR COMPLETE DETAILS 




PITTSFIELD SPARK COIL COMPANY 



PITTSFIELD 



n □ □ □ 



MASSACHUSETTS 



Front 




Showing Spring 
»tut I.nek applied 
on bolt before 
pec In place to 
hold until taken off 



Why Not 
Be Sure 

that every part of the en- 
gine, chassis, or body of 
the car you make will stay 
together until taken apart? 



Spring Nut 
Locks 

cure the simplest, surest, safest device to 
positively lock any nut on any bolt. 
Resists all vibrations. Cannot harm threads. 
Easily applied. Released whenever desired. 

Cheapest and Best 



Manufacturers, Jobbers, 
Garage Men, Repair Men 
and all Dealers should write 
for prices on sizes now avail- 
able. Orders filled in rotation. 
All sizes by January tst. 

Spring Nut Lock Co. 

648 Transportation Building 
Chicago 




Spring Nut Lock 

tightened against . ' 
Nut. Prevents Nut r 
being shi.ken off 
and follows Nut 
tightening 
against ma- 
terial. 



ONE HUNDRED THOUSAND PURCHASERS OF DYKE'S BOOKS SAT IT IS 
THE MOST COMPLETE, PRACTICAL, SIMPLIFIED BOOK PUBLISHED 



— for seventeen years Mr. Dyke has 
been publishing automobile books: he 
published the first practical one in 
America. 

— for twenty years he has been con- 
nected with the Auto Industry, having 
originated the first Auto supply busi- 
ness and manufactured the first con- 
stant level type carburetor in America. 



DYKE'S 
Automobile ~ Encyclopedia 

REVISED AND ENLARGED 
FOURTH EDITION 
(SIMPLIFIED) 




FORD INSTRUCTION — over 70 Illus- 
trations on this subject alone. 

Electric Starters, Generators and 
Lighting Systems — up-to-date and 
simplified — how to care for and adjust. 

Six, Eight and Twin Six Engines — 

every detail simplified. 

Valve Timing and Ignition Timing — 

Simplified so a ten year old boy can 
understand. 

Repairing — This subject has betn greatly Improved and 
enlarged — everything you want to know, from building and 
equipping a garage for home or business, to repairing. 

Digest of Troubles — You will understand how to diagnose 
I roubles by a process of elimination: in other words, you 
will become an expert. Price, $3.00. (Add 25c. to prepay.) 



A teacher, guide and 
reference on every- 
thing pertaining to 
motoring — simple as 
the A-B-C's. 

It's worth ten times 
its cost, if only 
placed on the shelf 
and used as a refer- 
ence. 

1750 illustrations — 
696 pages — 
4° instructions 



FRKE- wltll Encyclopedia - 
fully illustrated. Treatluc on the construction, 



A SUPPLEMENT— printed In two colors, 
le construction, principle, operntinn and 
adjustments "f the PACKAR1I TWIN SIX. KING EIGHT. FORD. 

Address all orders to Book Dept. 

THE CLASS JOURNAL CO, 239 West 39th Street, New York City 
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When you KNOW every explosion will give you ALL its 
power — that's when motoring is solid satisfaction. The 






makes complete combustion certain. It drives its intense, 
penetrating spark through the densest compression. Mixture 
rich or lean, motor racing or barely turning over, you'll be sure 
of full power if your car is Eisemann equipped ! 

THE EISEMANN MAGNETO COMPANY 

Sales and General Offices, 32-33d St., Brooklyn, N. Y. 

Detroit, Mich., 802 Woodward Ave. 




INTEGRALLY 



COUNTER BALANCED 

Patent Applied for 




Quick Get -a -way 
Higher R. P. M . 
Reduced vibration 
Smoother running motor 
Eliminated bearing troubles 

We have shipped 32,928 Counterbalanced 
Crankshafts to January 27, 1917 

The ParK Drop Forge Co, 

Cleveland 
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A Serious Matter 
to Buy 

Rubberized Fabrics 

Every buyer has to meet the 
same problem every year. He 
is between two fires. He must 
keep up the appearance of his 
top and curtains, and at the 
same time keep his cost down 
to the very lowest standard. 

It is then that 

BULL DOG QUALITY 

in Rubberized Fabrics 
solves the problem 

BULL DOG QUALITY is 
absolutely waterproof, and 
every yard manufactured is in- 
spected most carefully, and 
carries a guarantee that is 
backed by ample responsibility. 
Is it any wonder that BULL 
DOG QUALITY in rubber- 
ized fabrics is used today on so 
many of the better cars manu- 
factured ? 

Send for samples and prices, or 
write us your particular re- 
quirement. 

L. J. MUTTY COMPANY 

BOSTON, MASS. 




SUPREME AUTO OIL 

Flows Freely at Zero. Starts with the Engine 

Hits It most Important daring tb* winter month*. Ten should know 
whether the oil you «re using "flows freely «t sero." All •!!»*) not 
possess this festore — notably the parafllne bus oils, which thicken op 
under cold snd often cause great damage to the motor. 

The safe way Is to ask for 8TCPBEME AUTO OIL — It "Mown 
Freely at Zero" and leares less carbon, owing to the tact that It 
Is a Southern Asphalt-base oil containing no paraflme to gtua, stack or 
thicken. 

GULF REFINING COMPANY 



PITTSBURGH, PA. 

The Largest Independent Refining Company 



la the W«U 



TheWlost Practical Book on the Automobile 
Ever Published 



3 /brookSawom^N I 
3 V Handbook 



BROOKES' 
Automobile Handbook 

(NEW EDITION) 

For the owner, repairman, 
garages, automobile designers 
and dealers. A complete en- 
cyclopedia including every sub- 
ject in relation to the auto- 
mobile. 

An idea of the extent of 
some of the main divisions may 
be formed from an inspection 
of Starting and Lighting (91 
pages), Carburetor Instruc- 
tions (52 pages), Transmis- 
sion Systems (38 pages), Ig- 
nition (126 pages), and En- 
gines (46 pages). 

715 pages. 335 illustrations 
and 12 tables. Printed on plate 
paper. 

Handsomely bound in leather, 
stamped in gold, red edges, 
round corners, pocket sixe. 

Price, postpaid, $2.00 

FREDERICK J. DRAKE & CO. 

1005 Michigan Ave. Chicago, 111. 



riease mention The Automobile when writing to Advertisers 



Digitized by 



Google 



February 8, 1917 



THE AUTOMOBILE 




Coated Textiles 

of 

Highest Quality 

We manufacture artificial 
leather, or leather cloth, for 
upholstering and trimming auto- 
mobiles. 

Our product is used extensively 
by the largest manufacturers. 

Our plant is modern in every 
respect and enables us to manu- 
facture a uniformly high-grade 
product. 

We make special goods for 
special purposes, and 




will solve your upholstery prob- 
lems. 

We invite inquiries. 

The Cotex Company 

NEWARK NEW JERSEY 



This Is 




TITAN 



. ui.yiqiiflHiS 



t mini iflii 




These Are 
the Manufac- 



AC 



turers Who 
Equip With 



Cadillac 
Pierce-Arrow 
Packard 

Harmon 
Hudson 
Chalmers 
Rtipmoblle 
Chandler 
Hajnea 
Chevrolet 
Dort 
Cole 
Boo 
Paige 
Peerlea* 
Dodge 

Itrothen 
Rulik 
Oakland 



oid.tmoblle Pateraon 
Jeffery McFarlan 
Kissel Kar Westcott 




Knoi 
Jordan 
Liberty 
Crane- 

Simplei 
Steama- 

Knlght 
Saxon 
StUU 
National 
Vclie 
Jackson 
Apperson 
Darii 
Detroit ei 



Howard 
Brockuay 

Truck 
Chase Truck 
Daniela 
Federal 
(1. M. C. 
Urainm-Uemsteln 

Truck* 
Murray 
Bout Dart* 
McLaiiRlilln 

I Canada 1 
Sertw* (tooth 
Wunro* 



Ncleo Trucks 
Mure land 
Truck! 
Pilot 
Singer 
Stephen* 
1'nited Truck 
Wilcox Trui 
Signal Trucks 
Republic Truck 
Sandow Truck 
Sterling Truck 
Abbott 
Pathfinder 
Diamond T 

Truck 
Gabriel Truck 



No Greater Recommendation Can Be Given a Spark Plug 

Champion Ignition Co., Flint, Mich. 



Sold 
Everywhere 



Have You Tills 
Plug On Your Car? 
IIIIIIIIIIBINM^^ Accept No Pluar Unless A C is Burnt Into the Porcelain 
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Smooth As a Swing 

Youngsters the world over don't love to swing 
for the exercise it gives them. It's the smooth, 
exhilarating "ride" that makes a length of rope 
and a board seat the height of every kid's am- 
bition. 

With 

w & c 

The Original Doable Arm Shock 
Absorber for Ford Cars 

— vou get a ride in your Ford that's a* smooth as a 
•wing. Even bad winter roads don't matter. W Ac C 
smooths them out from Maine to California. 
Once installed. W Ac C Shock Absorbers are never re- 
moved — unless it is to put them on the new Ford. Try 
them yourself — and see. 

An opportunity is still opetr for a few more 
dealers to profit by W & C big sales. Write. 

PHILIP H. WEBBER & CO. 

HOOPESTON, ILLINOIS 




Stop at the Woodstock 

FORTY - THIRD ST., NEAR BROADWAY 




Located just off Times Square 

^Hotel Woodstock 

is within a handy walk of everything — terminals — subways 
— elevateds — surface lines — theatres and the automobile dis- 
trict, yet you can have quiet, refinement and service withal. 

Single Room, with Bath . . $2.00 and $3.00 for on* 
Single Room, with Bath and Two Beds, $4.00 

and $5.00 for two 

European plan restaurant 
unexcelled for its ou U I n o 

Writ* for our Map of New York 



Sorrleo and accomodations unsur- 
passed for complet ene s s and eftlcieMf 



W. H. VALIQUETTE 
Managing Director 



A. E. SINGLETON 
Asst. Manager 





QUALITY 

RADIATORS 

FOR 

PLEASURE CAR 

AND 

HEAVY DUTY SERVICE 

G & O MFG. CO. 



NEW HAVEN 



CONN. 



- 
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Engine Hardly Running 

THEN 

Racing Speed 

These are the possibilities with 

HIGH TENSION 

SIMMS 

MAGNETOS 

Because when creeping along the 
most intense spark is in the retard but 
at high speed in the advance — just 
what you want and the engine needs. 

Think of the added 
flexibility and i n - 
creased power. 

Write for literature 

THE SIMMS MAGNETO CO. 

273 No. Arlington Ave. 
East Orangt, N. J. 





In the most perfect plant 
that brains, money and 
experience could devise, 
we have the men and 
equipment to produce 
pressed steel parts in 
any quantity on com- 
paratively short notice. 
We make more than 200 
pressed steel parts and 

you can make your vehicles lighter and at lower cost, 
without sacrificing strength if you use pressed steel sprint; 
hangers, running boards, brake drums, etc.. instead of 
malleable iron, steel castings and drop forgings. 

"THE BOSSERT WAY" 

stands for the prompt delivery of your order filled in ac- 
cordance with every item of the 
specifications. 




The Bossert Co. 

UTICA 
N. Y. 




The 



Warning Signal 

Brought Comfort and Pleasure To 
This Car Owner, Who Says: — 

Brooklyn, N. Y., Jan. 10, 191 7. 

"1 beg to thank you for your favor of January 
Oth, and in reply would say that my experience 
with the Signal, has been one of both comfort 
and pleasure, and has not given the slightest 
trouble, and has worked perfectly since it was 
applied to the car. 

"My man removed it from the touring car 
and readjusted it on the closed car, and I find 
it more valuable on the closed car than on the 
louring car. I shall be pleased at any time to 
have any of your intending purchasers call me 
on the telephone for a personal opinion on 
the matter.'' ) T ours very truly, 

(Name on request.) 

The Nafra soon becomes a necessity to the car owner who 
uses it. He comes to depend upon it — and it deserves his 
confidence because it works automatically and unfailingly. 
Its brilliant red waving disk by day, or its bright red waving 
light at night, signals the car behind. "Danger! Going to 
slow down!" It is collision insurance of the safest, most 
economical class. Put a Nafra on your car, and be safe. 



Dealers: — The Nafra is a quick, sure seller. 
Send today for prices and discounts. 



The Nafra Company. Inc. 

120 Broadway, New York 
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THE MORE A MAN KNOWS 

about motors the higher is his opinion of the Wis- 
consin. In design, in materials, in workmanship. 
Wisconsin .Consistent Motors are unexcelled. Our 
attention is fixed on keeping the quality up, not on 
speeding production up. 

Write for specifications of motors for pleasure cars, 
trucks or tractors. 

WISCONSIN MOTOR MFG. CO. 

St.. A, Dept. 310 MILWAUKEE, WIS. 

New York Branch: 50 Church St. 
T. M. Fenner, Factory Representative 

Paclflc Coast Distributor — Earl P. Cooper Co.. 1428 Bash 8t 
p»a Francisco, Cal., and 1310 So. Los Angeles St., Los Angeles,' 



JO 




-^4< [iiiV Electric 
Vpls^' Starting 
Jf* ' 3^ anc * lighting 

& Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

Booklet on Special Ford Equipment 

DYNETO ELECTRIC CO., Syracuse, N. Y. 



MERCER 

MOTOR 
CARS 



Literature Mailed on Request 

MERCER AUTOMOBILE CO. 

400 Whitehead Road Trenton, N. J. 



IB 



22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 



D U R S T O N 

TRANSMISSIONS 

4 The Gears of Lasting Fame" 

Lightest, Strongest 
Most Compact 

Data and prices on request. 
Our delivery facilities and 
prices will interest you. 

DURSTON GEAR CO., Inc. 

Successors to Lefever Arms Co. 
18 Maltbie St. SYRACUSE, N. Y. 



IMRlKUl 

DIFFERENTIALS and 
ACCURATELY CUT 
METAL GEARS 




NQr 4ear Corporation 



SYRACUSE. N. Y. 




More than a "trade paper" — an Institution of service for 
the merchandise and maintenance departments of the car 
and accessory Industry. Builds sales — improves service — In- 
creases profits. 

Published weekly, $2.00 per year — Canada and foreign $4.09. 
Subscriptions solicited only from men in the trade. Send 
subscriptions to 



MOTOR 

239 West 39th Street 



WORLD 

New York City 




I New Departure 
Ball ^Bearings 

American Made for American Trade 
QUALITY FIRST 



THE MEW DEPARTURE MFQ. OO. 
BRISTOL.. ooimisi.. I), a. A." 
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Jt Complete Line of M 

GREASE CUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE 
BOLTS 

HUB CAPS 
METAL STAMPINGS 

IN LARGE QUANTITIES 
Plain Manufactured by Sectional 

THE WINKLEY CO., Detroit. Mich. 

Canadian Factory: CANADIAN WINKLEY CO., LTD., Wlndaor, Ont. 






Without Batteries 

a Model T or TK 

^MAGNETO 



will start any automobile or truck 
motor — on first lift of crank. Oper- 
~ — ~ - ~ — ~ ~ ~~ ates on inductor principle. Oil, 
dirt and oil-proof construction. Operates any number of 
cylinders up to 12. Write for catalog and full information. 




Remember a 
K-W Magneto 
Fires Any 
Kind of Fuel 




3" HE 



Chaster Av*. 



IGNITION CS> 

QeveunblOhio. USA 




V 



Nothing in the 
brld like it 

-fbr Power- 



Lycoming' Rjundry 
^Machine Co. 
Williamsport. Pa. 



The BfcSticK 

That Brings Down 
Gasoline Expense 




Up goes the price of gasolinel 
Maximum mileage is the big 
problem of the day! Solve 
it with the New 
Stromberg 

Carburetor. -^mm 



The 

official 
■world'* 
records 
made by the New 
StrombeTEln i;a!>oline mileage 



prove that you 



■ Strom- 



Av ■ - "7^0^^^^^ of how the New Stromberg w 
, ■'^^0^'^ Stromberg Motor Devices Co., Dept. 


11 reduce your gasoline b(Us- 
18, M E. 25th St. .Chicago 






EH 




"111 






Use the facilities of this perfectly equipped plant for 
the production of small sheet metal stampings of any 
design, also 

BRASS CASTINGS 

in the Rough, Polished or Nickel Plate 

Including Hub Caps, Radiator Filler Necks with Caps, 
Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

la prepared for the prompt production of quantity orders of 
rough or highly finished wood-work assemblies of medium size 
for motor car construction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running boards, etc. 
We work from Blue Prints and Specifications, but prefer, 
when possible, to also hare samples for tbe purpose of securing 
positive accuracy In weight, measurements and design. 
Write us at once for further information regarding the pro. 
ductlon of your requirements. 



ThePfau 
Mfg. Co. 




Cincinnati 
Ohio 



230 Mentor St. 



BROWJST* — '"LIPE 

SYRA.C-U.3E] • JNT Y | 



BROWN — 'L I PB 
CH?*£PIN — CCt 



Atwater 
Kent © 

j * 4.* For Your Car 

'lOnirlOri Atwater Kent Mg.Works 
A S 1 Philadelphia.U.S.A. 
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A HYATT 

auiET 

The Roller 
I Bearing 

I for 

Automobiles 






E.&J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect. Ready 
to attach. 

Edmunds & Jones Corporation 
Detroit, Michigan 



L 



Add to Garage Profits by Oxy-Acetylene Welding | 

Savings made please your patrons and pay good substantial profits 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 

adds to the efficiency and usefulness of 
any good welding equipment. We furnish 
thoroughly high-grade welding apparatus 
for foo.ito (Canada, S7.~t.00). The average 
user will also need gas cylinders at an 
additional cost, and about $10.00 worth 
of welding supplies. Truck and special 
equipment for cutting operations at ex- 
tra cost. 

Send for detail, of Prest-O-Lite Service for 
Oxy-Acetylene Welding. 

THE PREST-O-LITE CO., Inc. 

The World'* Largest Makers of Dissolved 
Acetylene 

Canadian Office and Factory 



234 Spsedway 
lis, Ind. 



Merritton, Ontario 




MAKERS OF SPRINGS 
& AXLES FOR OVER 
-e^ETFTY YEARS 6*8 




Passenger 

and 
Commercial 
Car 
Motors 




4- Cylinder— 4-CyeIe 



Beaver Motors 

Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today for BEAVER 
specifications before decid- 
ing on tire motor to one. 

BEAVER MFG. CO. 

1st * Oklahoma Ave., Milwaukee, WU. 
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yjam 

— y noted for their battleship 
strength and aeroplane \ 
lightness. If you manufacture, 
own, operate or expect to buy 
motor truck write for catalog — 
L which gives full details. 

WAUKESHA MOTOR CO. 

220 Factory Street, 
Waukesha, Wi.. 



CANADIUM 

CONSULT US REGARDING ITS ADAPT- 
ABILITY FOR MAGNETOS, MASTER VI- 
BRATORS, CAUTERY KNIVES, COILS, ETC. 
Can interrupt circuit at minimum expense to Pur- 
chaser. 

Years spent in its development. Write us asking 
its uses. Can be used to replace platinum. 

The Electro Metals Products Co. 

Patentee* and Sola Manufacturers 

1984 East 66th Street Cleveland, Ohio 



DRY BATTERIES 

HOW TO MAKE AND USE THEM 

Giving full detailed instructions for the manufacture of 
Dry Cells of any shape and size, especially adapted for 
Automobile, Launch and Gas Engine work. Medical Coils, 
Bells, Burglar Alarms and for all purposes requiring a 
first-class Battery. By, a Dry Battery Expert. With addi. 
tional notes and 30 original illustrations by NORMAN H. 
SCHNEIDER. 

Sent* Prepaid on Receipt of Twenty-five Cents 

BOOK DEPARTMENT 

AUTOMOBILE 

239 WEST J9TH STREET NEW YORK CITY 



r c-NC- r 



Inner Tubes, Inner Liners, Outer 
Boots, Inner Sleeves, Blowout 
Patches, Cementless Patches, Cement 
Patches, Red Rubber Tubing 



'All dependable systems 
now use it." 



a 



a 



WARD LEONARD 
ELECTRIC CO. 
MT. VERNON, N. Y., U. S. A. 



IardJeonard 

26 YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 



FOR 

LIGHTING 

AND 

STARTING 
SYSTEMS 



■ 




SPARK. 
P1XTGA" 



are built to stay on the Job under 
the hardest conditions. We show 
here our big leader 
JUMBO "MOLITE" 
Price, 81.25 
Guaranteed for the Life of the 
Car. Other types for Fords and 
other cars, $0.76 and $1.00. 
Ask your dealer. 

Glbaon-Holllater Mfg. Co. 

3380 Washington Street, 
Jamaica Plain, Mass. 69-38 




PERLMAN 

RIM 

CORP'N 

1790 

Broadway. 

New York City. 

CONTROLLING 

PERLMAN 

DEMOUNTABLE 

IM PATENTS 




I 4i JivdJ JiqUAir J ,07 
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(storage batteries 

Mumvv 

STARTING— LIGHTING— IGNITION 

"Cincinnati" Batteries, owing to their special features of construe- 
ttoa, have a higher starting ability than other batteries of the same 
dimensions. This Is due to the single sealing arrangement which does 
away with the bulky sealing compound usually poured over the enure 
top of the battery. This space Is used In "Cincinnati" Batteries for 
additional plate room, permitting the use of larger plates and thus 
securing a more powerful battery. 

Write for catalog A, which gives full details of these batteries. 

We have an attractive proposition for live dealers. 

THE CINCINNATI STORAGE BATTERY CO. 

ZK and 230 Stalk StrMt CINCINNATI, OHIO 



Electric Auto-Lite 

Starting— Lighting— Ignition 

Electric Auto-Lite equipment for auto- 
mobiles is as famous for the service that 
backs it as for the reliability and economy 
of its operation. 

ELECTRIC AUTO-LITE COMPANY 
Home Office and Factory: Toledo. Ohio 
N«w York Detroit Kansas City San Francisco 



The 



Company of America 

LANCASTER, PA. 

Western Office! 
604 Ford Building 
Detroit) Mich. 




RADIAL .RETAINERS 

KM APE IN AM ERIC 



COMPLETE THRUST BEARING 



Manufacturers of Star Radial Ball Retain- 
ers, Star Ball Thrust Retainers, Star 
Complete Ball Thrust Bearings 



THE METAL OF METTLE 

M 
E 
T 
A 
L 

THE BEST BEARING METAL ON THE MARKET 

Fanrlg Metal la an exceptionally homogeneous tin base copper hardened 
slloy msde by our special process from Straits tin and Ingot copper. 
We make every pound of Fabrtg Metal ourselves and can guarantee Its 
uniformity aud quality. Ask Stuts. Simplex. Crane, Wisconsin, Klssell, 
Waukesba, Kelly-Sprlngfl&ld, Beaver, Curtiss and the man wbo makes 
finished bearings. 

Fthrig Metal Company, 34 Commerce Street, New York 




The Greatest Instrumentalists 
on COLUMBIA RECORDS 

T~*HE greatest instrumentalists on the 
■■■ greatest instruments of music are re- 
produced at their artistic best on Colum- 
bia Double-Disc Records. 

Whether it is a violin solo by Ysaye, Eddy 
Brown, or Kathleen Parlow, or a 'cello solo by 
Casals, the wizard of the 'cello, Columbia re- 
productions possess a matchless quality of 
beauty. Listen to the records by 
these artists today — to hear them is 
proof enough. 

Columbia Graphophone Co. 

Ysaye Dealers Everywhere 





ftOTORAGt 

"The Motoring Authority of America" 

PUBLISHED WEEKLY AT CHICAGO 
Yearly Subscription Price — 52 issues — $3.00 

The most popular weekly motoring; magazine — devoted to the 
Interests of the motor car owner and containing news of 
general interest alike to the dealer and the manufacturer. 

If you are Interested tn new car and accessory descriptions, 
racing reports, touring data, and questions and answers that 
appeal to the motorist, subscribe to: 



MOTOR 

MALLERS BUILDING 



AGE 

CHICAGO, ILLNOIS 
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Have You a Ford ? 

The RAJAH —or a Bulck, Dodge. Wlnton. Chalmers. Oakland. Olds- 
for FORDS mobile? For all of these and many other cars, there are 

SPECIAL 




RAJAH 



PLUGS 



Yon never will know complete plug satisfaction until 
you nut them in your car. Made from the same ma- 
terials and with the same skill that hare won for Rajah 
Standard and Rajah Olant Plugs the preference of three- 
quarters of the Race and Test Drivers. Furnished with 
thumb-nut or stud terminal if required. All good deal- 
ers or by mall. 

RAJAH AUTO-SUPPLY CO., Bloomfield, N. J. 

John Mlllen A Son, Ltd., Montreal. Toronto, Winnipeg. Vancouver 




BRAEN'DER 
"Bull-Dog" 
Non-Skid 



BRAENDER 

TIRES & TUBES 

Successfully resist road wear and 
can be depended upon to give 

L ong Mileag e 

Write for particulars about BRA ENDER • Bull- 
Dog" Non-Skld — the Pantent t Safest, 
Smoothest Hiding Tire Made. 

Braender Rubber & Tire Co. 

Factory : Rutherford, N. J. 
Branches : 
280 Wmt B4t* St., Nev> York, S. T. 
675 N. Broad St., Philadelphia, Pa, 
1350-54 80. Michigan Ave., Chicago. III. 




Trade Mark 




Go the Lights — 

-without warning — very likely at the worst part of the 
ss at the condition of your electrical equipment. Put a 




MODEL 3S4 AMMETER 
On Your Dashboard or Cowl 

It Is the reliable means of determining the 
proper rate of charge or discharge of your 
batter}' for various speeds. It enables you 
to determine that the generator Is working 
and that the storage hattery is receiving 
its proper charge. Write ual 
Weston Electrical Instrument Co. 
8 Weston Ave., Newark, N. J. 
23 Branch Offices in the Larger Citiet 




KNOWN the world over as 
the zenith of carburetor 
efficiency. A long list of Ameri- 
can builders of cars, trucks and 
aeroplanes believe this simple, 
plain tube device to be the best 
insurance for permanent carburetor 
satisfaction. 



Zenith Carburetor Co. 



cago 



Get It — and Forget It 

Just pack the transmission and differential with NON-FLUID 
OIL, and you never need think of it again until you need more. 



Lasts longer than any grease, oil or compound, kills friction quicker, and 
better. 

Non-Fluid Oil can't melt, doesn't harden; it is ALWAYS lubricating. Fric- 
tion doesn't get a chance to destroy your gears and bearings, when NON- 
FLUID OIL is on the job. 

Your dealer Bella tt In oran are-colored cans— "K-00 Special" 
grade la for gearii "K-OOO" grade for bearing* 

Write for samples and book on "Lubrication of the Motor Cor." 

New York & New Jersey Lubricant Co. 

165 Broadway - - - NEW YORK 



FELT PARTS 

For the Automobile Trade 

Washers, Gaskets, Strips, Wicks, Etc. 

•Jf There's service, quality, accuracy and economy 
waiting for you at the best equipped FELT 
PART factory in the world. Write us! 

ADVANCE FELT SPECIALTY & CUTTING CO. 

324 So. Jefferson Street, Chicago 
Sale* Offices < Kreaga Bldg., Detroit. 5th Ava. Bldg., New York 



'°y%l Tight ^ 

W&BHRr Motoring "helps" 

fjtr*$tom 

• Accessories 

' They mean for dealers the satisfied trade 
which results from the right help 
at the right time. Send for details. 
FIRESTONE TIRE AND 
RUBBER CO. 

Akron, O. -Branches and Dealers Everywhere 



Sure 

ig "nelps" that really 
"First-aid" that lasts. 
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Under Nearly Every Hood 

ECLIPSE- BENDIX 
DRIVE 

Transihits Starting Power 
on 125 Makes of Automobiles 

ECLIPSE MACHINE CO. 

ELMIRA, N. Y. 




HEBFS THE BOOK YOU NEED DYKE'S AlltOlObile ' 




Engine 



Encyclopedia 



HERB'S 

TOUR REPAIRMAN, 
Reference, Guide and 
InHtruotor. (Simplified) 
2370 Illustrations, 824 
pages, 50 instructions 



— tells you bow to diagnose and remedy any 
trouble. 

— teaches you the principle of all engines, 
valves, carbureters, ignition, self-starters — in 
fact, everything you want to know. 
— teaches you to overhaul a car from the 
ground up; bow to make all repairs, etc. 

NOTE — The revised Book la now ready with 
many uew subjects added. The electric sec- 
tion of the book Is up to date and thoroughly 
treats on the principle, construction, opera- 
tion snd care of leading Electric Starting, 
Generating. Ignition and Lighting Systems. 
Dclco. Atwater-Kent, Bosch "two point" and 
other system* are simplified. 
Foui) Instbdction — complete — now added. 
Six, Eight A Twin Six engines simplified. 

Price. «3.00 
FREES supplement with Encyclopedia treating; 
on construction and adjustments of the Packard 
Twin Six, King Eight and Ford. 

If not satisfactory, return 

Book D«*t, THE CLASS JOUINAL CO. 

239 W. 39th Street New York 




MOLTRUP STEEL 
PRODUCTS COMPANY 



Manufacturer* of 




HIGH GRADE FINISHED 
CRANK SHAFTS 



BEAVER FALLS 



PENNSYLVANIA 




DUDIO-PLATINIIM TIPPED 

Screws and Rivets I 



SERVICEABILITY 

is ; t distinguishing feature of these 
Screws and Rivets. 

Securely welded Irldlo • Platinum 
heads. Standard sizes carried In 
stock. Other styles to order — any 
specifications, any degree of hard- 



Wrlte us for prices and full In- 
formation. 



R & H Platinum Works 

of Roniltr 4 Huil.cher Chtmlctl C. 
IOO wiiuam Street N 




•w York 



SUNDERMAN $ 



5 



F. O. B. 
Nmrbargh 



Vacuum Carburetor 

Save* 30 to 50% on your Gasoline Bill 

Starts Easily In Cold Weather 

Combine* Power, Quick Pick-up, Fast Getaway, Flexibility, Safety from 
Backfire and Operating Economy with * Remarkably Low Price, for any 
car up to 45 H. P. A Wonder on Fordt. 

DEALERS — Fin. Territory Still Open — AGENTS 

SUNDERMAN CORPORATION 

5 Chambers St. Newburgh, N. Y. 

Western S.lu Offin: Datrait, 4*3 Krai < Blag. 



LIBE 




SIX 



$1095 



The Liberty is selling all over the 
country on positive proof of its 
superiority. 

If your territory i» not closed addreeet 

THE LIBERTY MOTOR CAR CO. 

DETROIT 
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Parts and Repairs 
lO ALL OWNERS OF 
Maxwell-Briscoe 
Maxwell 6-50 
Maxwell 4-35 
Flanders "Six" 
Stoddard- Day ton 
Everitt 
Brush 
Courier-Car 
Columbia 
Courier Clermont 
Sampson "35" Motor Cars 
Alden-Sampson Trucks 

The Maxwell Company has trans- 
ferred to the Standard Motor Parts 
Company the entire Service Depart- 
ment on all of the models above listed, 
and all orders for repair parts should 
be placed direct with the Standard 
Motor Parts Company, New Castle, 
Indiana. 

Better service will be given these own- 
ers than ever before, and many reduc- 
tions in repair parts prices have been 
effected. 

Address all orders and inquiries direct 
to the 

Standard Motor Parts Company 

NEW CASTLE, INDIANA 

AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN LOZIER 

MORA R.C.H. DRAGON 

We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 

67 Laurel Street Philadelphia, Pa. 



EVERYTHING 

FOR THE 

AUTOMOBILE 

MOTORS 

Yankee 4-cyl. with carbureter, At- 

water Kent ignition $70.00 

Milwaukee 4-cyl.. 40 HP 160.00 

Hern* Brooks 6-cyl 200.00 

RADIATORS 

Abbott Detroit 44-50, 1912 $36.00 

Bulck. model P 30.60 

Bulck, model F, 1910 30.50 

Buick, model D 30.60 

Buick. model 36 24.00 

Buick, model 36 C 86.80 

Bulck, model 37 36.80 

Cartercar M, 1912 32.00 

Chalmers 40 32.00 

Chalmers K, 1910 31.00 

Cole 30-40 36.80 

Chevrolet Baby Grand 39.00 

E.M.F. 30 30.50 

Elmore 30.00 

Special Elmore 36.80 

Flanders 20 28.00 

Halladay. 1912 36.00 

Imperial 34 43.00 

Michigan 40 39.00 

Mitchell F 16.00 

Maxwell Mascot 37.60 

Overland 69 41.00 

Overland 52 32.00 

Overland 38 42.00 

Pullman 4-44 34.00 

R.C.H 31.00 

Regal S 82.00 

Uegal F 32.00 

Staver 36.00 

Studebaker 25 30.60 

Velle, 1915. 4-cyl 40.00 

Warren 30, 1910 31.00 

Also a complete stock of wheels, axles, 

magnetos, bodies, steering gears, etc. Write 
for our complete catalog. 

AUTO PARTS CO. 

NO BRANCHES 

741 W. Jackson Blvd., Chicago, 111. 



ORPHAN CARS 

FOR WHICH PURITAN MACHINE 
CO. SUPPLIES PARTS 

Acme. Austin, ABBOTT, Areocar, Alpena, American, 
Underslung, Alco, Argo, Atras, Barnes, Benhera. 
Bergdoll, Brush. California, Carnation, Clnco. Con- 
tinental, Caruart. CARTERCAR. Carthage. Cen- 
tury. Clark, Colby, Courier, Crescent, Cricket. Crow, 
Croxton-Keeron, Cutting, Dart, Dragon, Dayton, De 
Luxe, De Tnmble, Demot. Durocar, Blmore. Ewlng, 
Everitt. F. A. L. Car. Orabowsky. Gramm, Grout, 
Garforcl. Havers, HENDERSON. Herrcshotf, Ualll- 
day, Henry. Hazard. Keeton, KRIT, Kline. Loiler 
(old models). Lion. Little, Lexon, Marathon. Marion, 
Marquette. Maxwell (old model), MICHIGAN, Mid- 
land. Miller. Mason, Mclntyre. Monarch, Nyberg, 
Northern, Northwestern, Ohio, Oliver, Omaha. Owen, 
Packers, Palmer-Singer, Perin-Tbrifry, Poss. Parry, 
Pungs-Flncli. Paige (8 cyl ), Peru. Pennsylvania, 
Queen. R. C. H.. Ranier, Randolph. Rapid, Reed, 
Reliable Dayton, Reliance, Rider-Lewis, Royal Tour- 
ist. Sirlpps-Booth Cycle, Seldan (pleasure). South- 
ern. SPEEDWELL. Standard, Staver, Stoddard-Day- 
ton. Suburban. Thomas-Detroit, Van Dyke, Warren- 
Detroit, VVahl, Whiting. Wayne, Welch-Detroit, 
Welch-Pontlae. 

We've over 2,000.000 service parts and accessories. 
Write for the Puritan Bargain Bulletin. 

PURITAN MACHINE CO. 

All Parts for All Cars. 
408 Lafayette Blvd. Detroit. Mich 



Big Bargains in 

Auto Parts 

We have in stock, ready to meet 
your wants, Pistons, Axles, Cylinders, 
Magnetos, Motors, Lamps and every- 
thing in the auto line at 

One-Half the 
Manufacturer's Price 

We sell only parts that are serviceable 
and if our parts are unsatisfactory, we 
will cheerfully refund your money. 

Our list of satisfied customers is 
rapidly growing larger and this is the 
result of our better service methods. We 
can fill your order and ship to you in leu 
than four hours. 

FREE 0ur Price List wiu •* """fed 

to you on request 

Auto Salvage Co. 

3 East 17th St., Kansas City, Mo. 
Largest Auto Part Dealers in the Country 



All Repair Parts 

For All Cars— 50% to 75% Off 



Cadillac. 1909 to 1913 
Cnalraers — P. K. M. 86- 
40 

Studebaker — Oarford 
E.M.F. — Flanders 
Dorrls. MOO to '09 
Peerless. 1906 to '18 
Stoddard Dayton 
Regal — Stevens Duryen 
Midland- Wayne- Welch 
Henderson- -Speedwell 
Sterns, 80 to 60 
Kissel 6 — Matheson 
Aroplex. all models 
Pope Toledo 
Tope Hartford 
Oakland Soldan 
Interstate — Jackson 
Reo. 1908 to '18 
Ollde-Warren-Holladay 
Locomobile — Knox 



Buick. 10-17-27-31 
Moon 30-40-45 
Maxwell, all models to 
13 

Packard, 1905 to 1911 
Pierce-Arrow. '07 to '09 
Ohio — Hudson. 20 to 38 
Berdoll-Staver 
Krlt 20 — Atlas 
Mitchell, 1908 to '13 
Thomas, all models 
Great Western — RCH 
Oldsmoblle Special Ltd 
Autocrat Defender 
American Underslung 

30 to 50— Welch 
Marinon — Carter Car 
Overland 38-40-41-42-45- 

46-51 -n2-54-5.VM-.19 

611-1111-71 



Parts for all cars above nnd many others. 
Write us your wants or send old part*. 

COMPLETE MOTORS— Best makes, tested and 
In Rood running condition. $35 to $175. BKAR- 
1NGS, including Timken. lless-BrlBht. Hyatt-Roller, 
etc., 50c. to $7.00. CARBl" RKTORS— All makes 
$3 to $9. MAGXRTOS— Bosch. Eiseman. Split- 
dorf, Remy. etc.. $10 to $32.50. GOOD Al'TO 
WHEELS— All kinds from standard cars $2 to $T. 
AUTO SPRINGS— $2. to $5. 

GUARANTEE— Every part we ship is carefully 
examined or tested, and nothing but the very beat 
is shipped out. 

MAXWELL BROS. AUTO SALVAGE CO. 

3»21-33 Olive Street St. I, oats. Mo. 
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THE AUTOMOBILE 



WATCH OUT 

for our coming Announcements 
in these columns, on PARTS 
OF ALL KINDS— ALL 
NEW — no second hand or 
junk, at prices that will set 
you thinking. Every part 
sold is backed by the "GOREY 
GUARANTEE." 

For further particulars, ad- 
dress 

JOS. C. GOREY & CO. 

354 West 50th St New York, N. T. 

Prions MS> Columbus 

MOTORS 



E.M.F. 80 $50.00 

Flanders 20 75 00 

Rambler Hod. 44. 50.00 
Carter Car 1911 . . 75.00 

Beo 1B11 50.00 

Stearns 1811 T5.00 

Studebaker 4 cjl. 

•15 with starter.150.00 



Peerless 40 $100.00 

Overland 81 75.00 

Regal 30 60.00 

Everett 30 65 00 

R. C. H 05.00 

Kissel 50 HP 75.00 

Hoick 17 90.00 

Klssell Six 100.00 



Bergdoll 80, Mod. C, Unit Power Plant 90.00 

Jackson 40, Unit Power Plant 00.00 

Chalmers, Mod. K. Unit Power Plant 100 00 

King 1914, Unit Power Plant 150.00 

Lexington 1914, Unit Power Plant 150.00 

Auburn 1916, Unit Power Plant 176.00 

All Motor* guaranteed fo aooi ehope. 



MAGNETOS 



Bosch D4 17.50 

Bosch DU4 or DR4 ' 80.00 

Bosch D6 80.00 

Bosch DU6-DR6 85.00 

REPAIRS 

We have them for most any make. 
We save you 50 to 75 %. 
Money Refunded on Goods Not Satisfactory. 

Auto Wrecking Co. 

We Tear 'Em Up and Bell The Piece*. 

13th and Oak Kansas City, Mo. 

REAL BARGAINS 

Buy from a reliable Company. 

All goods are new, Orders filled 

promptly. 

New Stewart Speedometers complete 
for Fords, $5.00. 

50 Assorted Hyatt Roller Bearings, 
$500. 

Model 34 Kellogg 4 cylinder Motor 
Air Pumps $6.00. 

Splitdorf Model X Magnetos, $9.00. 
New $10 Stewart Vacuum Systems, 
$500. 

Connecticut Ignition Systems complete 
with magneto base to take the place 
of your magneto, $9.00. 
Windshields for Fords, $7.50. 
Prest-O-Lite Tanks, Model E, $5.00, 
and Model B $6.00. 

NICHOALDS COMPANY 

422 Gd. River Ave. Detroit, Mich. 



PEUGEOT TYPE Cylinder Head for Fords 

16 Overhead Valves, Rocker Arms, Posh Rods. Spe- 
cial Intake Manifold for lV t In. Carburetor. Com- 
plete assembled S7S.OO f.o.b. Andenon, Ind. 

ROBERT M. ROOF, M. E. 



The LOST Is FOUND 

That'* what our service means to those 
profit seekers when they become ac- 
quainted with Puritan stock completeness 
and efficiency. Tell us your story — and 
get our Bargain Bulletin — H will help you 
out. 

Bodies— New Clover Leaf Type Bodies, split front 
seats, upholstered and painted. Fit many makes of 
cars, 8125.00. Other bodies, many sizes and types, 
both Roadster and Touring. Send for measurement 
chart, 815.00 to 875.00. 

Chassis— Remington with Perkins Unit Power 
Plant full floating rear axle. Spicer universal joint, 
wheels, fenders and running boards, complete, 
1150.00. Cartercar Model S Chassis with Northway 
Unit Power Plant fenders, running boards, wheels 
and tires — In good shape, $175.00. 
Frames— All sixes at $10.00. 

Motors— Beaver Unit Power Plant six cylinder 
40-00 hp., $175.00. Perkins 4 cyl. 18 hp., $80.00. 

We supply repair parts for over one hundred Or- 
phan Cars. 

Puritan Machine Company 

All Parts for All Cars 
408 Lafayette Blvd., Detroit, V. S. A. 



PARTS 



For All Makes. Pleasure and Commer- 
cial. Your Sample Will Bring 
You a Duplicate 

TRUCKS 

Whites, 1H ton and 3 ton. White 5-ton me- 
chanical dump, newly painted and overhauled, two 
years old, $2,000.00 to first buyer; Saurer chassis, 
3 ton, newly painted, $1,000.00; Selden, 2 ton, 
$550.00; Universal 2 ton, $475.00; Alco, 1 ton, 
$375.00; Alco. 3U ton, $700.00; Packard, 3 ton, 
$775.00 ; Packard, 5 ton, dump, two years old, 
$1,800.00; Mack chassis, 1 ton, 2 ton, 3 ton and 
8 ton damper, $1,250.00; Gramm S ton, $500.00; 
Gramm 5 ton, $800.00. 

TRUCK PARTS 
White 5-ton wheels. Differential, jack shafts, rear 
axles, springs, 1 H -ton and 5-ton truck frames and 
new truck steering posts. 

WORM DRIVE 
Rear axles. 2-3-5 — Sheldon, David Broun. Best 
opportunity ever offered. 

TOURING CARS AND CHASSIS 

Pacific Motor Car Exchange Co. 

210 W. 64th A 221 W. BSd St. 
Near Broadway, New York, N. T. 

Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc.— complete 
stock always on hand, prompt and 
satisfactory service. 

The Hartford Motor Car Company 

410 Main Street, Hartford, Conn. 



STOCK, TRANSMISSION 
AND DIFFERENTIAL 



for over lOO MAKES OF CARS 

Obsolete, Orphan and Current models. General line 
of repair parts for old Maxwell cars, at old list price. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get our price 
list, and make a profit on your repair parts 

AUTO GEAR & PARTS CO. 

29S Marietta St., Atlanta, Ga. 
144 $tb Ave., N. T. 14«1 S. Michigan Avsnos, Chkats. 111. 

*=• ARTS 

We have on band a miscellaneous lot of PARTS for 
eYery make of car. 

THE AUTO PARTS CO. 
1420.31 R aM street Philadelphia, Pa 



A New 128 Page Catalog 

Just off the Press, will be 
sent you free upon request 

BARGAINS IN 

MOTORS 

RADIATORS 

SUPPLIES 

In Fact, Everything for the Automobile 

Write today /or our Catalog 

AUTOMOBILE APPLIANCE CO. 

1438 Michigan At*.. Chicago, 111. 

LAST CALL 

We have a large assortment of 
TOURING BODIES that we 
will close out at very low prices. 
We can fit most any car — prices 
range from $10.00 to $40.00. 
Write for particulars. 

The M & M Company 

Cleveland, Ohio 

OUR PRICES ARE THE LOWEST 

Magnetos, Coils, Carburetors, 
Wheels, Axles, Gears, Motors, 
Transmissions, Tires and Tubes. 
There is no second-hand part of an 
automobile that we cannot supply. 
Bosch Magnetos from $ 1 0 up. Sat- 
isfaction guaranteed or money re- 
funded. One aeroplane outfit — 3 
cylinder motor — $50. 

COLLISON & DICKINSON 
2 Niagara St., Rochester, N. Y. 

EXCLUSIVE OWNERS 

of the 

ORIGINAL Service Departments of 

AMERICAN MOTORS CO. 
MARION MOTOR CO. 
HKUHKSHOFF MOTOR CO. 
L.-P-C MOTOR CO. 
DE TAMBLE MOTORS CO. 

We have the original patterns for the manufacture- 
of all repair parts for all models of the American, 
Marlon, Herreshoff. DeTainhle and Lewis cars. 
Orders shipped the same day received. All part* 
absolutely new and standard at lowest prices. Sat- 
isfactory service guaranteed. Send for catalog. 

WB HATE NO AOBNTS NOR BRANCHBB 

American Motors Parts Company 

432-34 N. Capitol Ave.. 
Indianapolis, Indiana. 



AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WE HAVE PARTS FOR MOST ALL STANDARD 
MAKES OF CARS. WRITE US YOUR NEEDS. 



Regals 1908 to 1814 
Cadillac 1909 to 1912 
Mitchell 190T to 1912 
Flanders 20 Warren So 
Cole 80 Hudson 20- 

GLIDE Stoddard-Dayton 

Engines, Gears, Bearings, Axles, Crank Shafts, Cyl- 
inders, Transmissions, Hubs, Wheels for most any 
make of car. We will trade engines with you. 

AUTO PARTS CO. 
4120 Olive; Street St. I.onls. He. 

No connections with any other Auto Parts Co.'s. 



H M F 30 Krit 
Maxwells Q.F.K.GAAA 
Overland, 88, 42, 53 
Packard 1906 to 1909 
Henry A Franklin 
Bulck, 10. 17. 19 A 25 
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SPECIALTIES FOR 
FORDS 



Wire wheels, demoantable rim, complete with 

bearings $37.50 

Wood demountable wheels, no hubs 16.80 

Crown fenders, stream line hoods and radiator shells. 
Touring, roadster, racing and all kinds of commer- 
cial bodies. 

Camping and commercial trailers. 
Quality goods— Quick Shipment— Satisfaction guar- 
anteed. 

ACCESSORY MFG. CO. 

46-48 Kentucky At*., Indianapolis, Ind. 

TAKE ADVANTAGE SALE 

BOSCH n V 4 Cyl. Magneto $25 

Dosch D B 4 Cyl. Magneto 2 spark dual 55 

Bosch Z R 4 Cyl. Magneto dual type 38 

Bosch D 4 Cyl. high tension magneto 17 

Bosch DB1 Cyl. var. spark 80 

Starting; and Llarhtlns; System* 

Kemco two unit for any car or size 38 

Starters for small size motor easy to fit 18 

Auto-Lite motors are going fast at 15 

Auto-Lite generators for any car, only 15 

Many other bargains, especially In axles, from $5 
for front and $15 for rear, all sizes. 

Above prices subject to the stock on hand remain- 
ing. Goods shipped same day. Get busy. 

Progress Auto Parts Co. 
6121 Euclid Ave. Cleveland, Ohio. 

RADIATORS 

Our new honeycomb radiators still 
continue to occupy the high position 
established in the trade, by virtue of 
excellent workmanship, design, proper 
cooling capacity and durability. Send 
your radiators to us tor repairs, and 
deal directly with manufacturer. 

AUTO RADIATOR MFG. CO. 
764-66 W. Van Buren St., Chicago, 111. 

KRIT OWNERS 

We furnish quick service on all engine, clutch, trans- 
mission, differential, front and rear axle steering 

Sr. wheels, steering knuckles and cones, fenders, 
mes and body parts from original Krlt Stock. 
For all models from 1909-1915 Inclusive. 

MOTOR CORPORATION 
1SOO Race St. Philadelphia, Pa. 



STODDARD 
DAYTON PARTS 

DAYTON AUTO REPAIR CO. 

355 Wast 52d Street New York City 



ALL TYPES OF BEARINGS 
The New Departure Service Stations 

THE GWILLIAM COMPANY 

Engineers — Specialists In Bearings 
Bearings for Orphan Cars 

New Tork, 2 Columbus Circle (58th St at 
Broadway) 
Philadelphia, 1314 Arch St. 

GUARANTEED PARTS 

at 1-2 Llat Prloa 

Packard 80-08 to '12. Pierce 4 & 6 cyl. '08 to '13. 
Cadillac 4 cyl. 10 to '14. Bulck. all models. 

BOSCH MAGNETOS 
All types of slightly used magnetos at your price. 
Guarantee them right. Tour money's worth or your 
money back. 

B. W. SAUNDERS 
ST Stanhope St. Boston, Haas, 



FOR TRANSMISSIONS AND DIFFERENTIALS 

Write our Solo* Department about your require- 
ments 



SERVICE COUNTS 



We are prepared to make prompt delivery of Parts 
for most any make cars. Lowest prices. Send broken 
parts when ordering if possible. 

Prest-O-Llte Tanks, $5.00 and $6.00. Bosch Mag- 
netos, $15.00 to $20.00. Kant-blo Inner Liners, 
50% off list. Standard Makes Guaranteed Tires 
and Tubes, 15% to 85% off llat. 50% off on 
Seconds. 

I. Wolf Anto Parts A Tire Co. 
619 N. Illinois St., Indianapolis, Ind. 

Magnetos and Carburetors 

All types magnetos, both high and low 
tension, from $io to $15. All types of 
carburetors from $2 to $7. Parts on hand 
for all makes of cars. 

J. A. FREEMAN 
253 South Ave. Rochester, N. Y. 

MAGNETOS, CARBURETORS 

and Parts of All Kinds 

All types of magnetos from $5 up. Get them 
while they last. Porta for all mokes of cars on 
hand. Sold at 50 per cent less than regular prices. 

ROCHESTER AUTO SPECIALTY CO. 



Culver Road 



Rochester, N. Y. 



ARTS 



I FOR ALL MAKES OF CARS 
• ALWAYS ON HAND 

We can fill your orders promptly. Require- 
ments for any make of car supplied. 
EDWARD'S GARAGE 

(Edward Cavanagh) 
285-287 Morris Ave., N. Y. City, 
Near 138th St. and 3rd Ave. 



RIMS— ALL NEW AND OLD TYPES 
and parts for all makes of rims. Get my prices on 
spare rims, locking rims, side rings, for *ny make 
of car. Quick service. Free rim Information. 

Wm. P. Kaitner 
2125 Michi gan Ave. Chicago, 111. 

AUTO AND TRUCK WHEELS 
Rebuilt and Repaired. Quick Service. 
All Makes of Rims. 
Wire Wheels Repaired. 
Cnicaa-o Wheel A Rtm Co. 
1552 Indiana Ave.. Chicago, 111. 

IF YOU ARE LOOKING 
for Bargains In SUPPLIES and PARTS, get our 
Summer Clearing Sheet. 

K. C. AUTO PARTS CO. 
1827 McGee St. Kansas City, Ho. 

SAYE MONEY ON YOUR PARTS 
Ports for oil mokes of cars sold at one-quarter the 
original price. Buyers of all makes of wrecked cars 
In any condition: It will pay you to Investigate. 

Wrecking Co. 



Yorkvllle Anto 

502 E. 84th St. 



N. Y. City 



HIGHEST PRICES PAID FOR USED CARS 
in any condition. Porta bought and sold — Magnetos, 
Carburetors, Radiators, Tanks, Fenders, Bodies and 
Parts. Parts also for assembled ears. Hyaa, 
Queens Blvd. and Flttln ~ ~ - -- - - - - 

N. Y. Tel. Newton 184 



Blvd. and Fitting St., Winueld, Long Island, 



REPAIRS AND ADAMS TRUCKS. MARION, 
PARTS AMERICAN UNDERSLUNG, 

FOR ALL RIDER-LEWIS, NYBBBG, 
MODELS WAYERLY ELECTRIC 
V. A. LONGAKER COMPANY 
Catalogs Free Indianapolis, Ind, 



WE BEAT THEM ALL t 

AUTOMOBILE, PARTS 

for oil mokes of cars. 50% cheaper than our com- 
petitors. Bosch magnetos all types $12 up. 

DOLPHIN AUTO WRECKING CO. 
124 B. 149th St., N. T. City. Phone 2120 Melrose 



R. F. WARD 

Automobile Electrician 
Self-starters, generators, magnetos, colls Installed 
and repaired. Body wiring. 

415-417 W. 55th St., New York. TeL 2044 Columbus 

ATTENTION— FORD OWNERS 
Valves ground and carbon cleaned 12.00. 
All work guaranteed. 
Ford Service Co. 
Herman V edits. Manager 
Telephone, Spruce 1812 2121 Vine St.. Pblla., Pa. 

ALL REPAIR PARTS FOR OLD 
cars on hand for Immediate shipment. Gears, com- 
plete Cylinders, Rear Axles. Transmissions, Carbu- 
retors and Magnetos. Write us first 
DOUGHERTY THE PARTS EXPERT 
1845 No. 19th St., Philadelphia 



SERVICE GEAR & MACHINE CO. 

Please mention The Automobile when writing to Advertisers 



89 



1017 TOURING RODIES FOR FORDS 
New and unused, complete with top, top boot, wlnd- 
" ' " — ' * Lami 



shield, mots, floor boards, S50.00 
17.50; Wheels (set of 4), 84.00 
ders (pair), 83.00; F.O.B. Chtcaj 
LONDON AUTO SUP 
2540 Wabash Ave. 



pa (set of 5), 
Rear Crown Fen- 



OO. 



Chicago 



AUTO MOTORS AND MAGNETOS 

Bulck 17. 875.00 ; Hupp 20, 845.00 ; Bulck 10, 850.00 ; 
Plerce-Arrbw, |60.00; Michigan (Budo), 875.00; 
Mets, $45.00; R.C.H., new, 885.00; Stoddard Day- 
ton K10. 875.00; E.M.F., $45.00; Bosch Magneto* 



imu iv i •piu.uu. u.ai.r ,, esi 

4 cylinder, $20.00; 8 cylinder. 
West End JOHNSTON 



nttaDurgn, ra. 



MARION 



— P ART S — 
FOR ALL MODELS 



Marion-Stutz Motor Car Co. 

2450 Michigan Avenue Chicago, III 

PARTS— PARTS 

Packard, Peerless. Chalmers, Cadillac, Pope, Hart- 
ford, E.M.F., Corbtn, etc. Orders shipped within 
24 hours. 

MOTOR CAR PARTS CO. 
151 W. 38th Street New York City 

Phone 3818 Greeley 

FRANKLIN AUTO WRECKERS 

435 Franklin Ave.. Scranton, Pa. 
Jobbers of Automobile Parts. 

We buy old cars for wrecking purposes. 
Bosch Magnetos for sole, $10-815. Carburetors, 
springs, bevel gears, pinions, lamps, tires, etc., at 
lowest prices. Bell phone, 8551R 8cranton. 



Tires 



DOUBLE TREAD 
TIRES 

GUARANTEED 

for big, low cost mileage. They save 
you 65%. We build splendid double 
thickness tires by special process, giv- 
ing you the unusual strength and re- 
sistance qualities so essential for heavy 
work in the country. 

Three years ago we introduced 
Double Tread Tires to the farmer. 
Square dealing, honest values and 
prompt delivery have built the largest 
retreaded tire business in America 
around our "Doutri" trade mark. 
Compare these prices on tires and 
tubes. Send for booklet and detailed 
lists. 



Sizes 


Tires 
Plain 


Red 9 Pry 
Tubes 


30X3 


$4.50 


$3.00 


30X3J4 


6.00 


3.60 


32X3}4 


6.25 


305 


34X4 


7-75 


5-00 


34X4J4 


9.50 


6.60 


35 * 4^ 


IO.OO 


6.75 


3°x4Va 


IO.OO 


6.gO 


37X5 


I2.00 


8.20 



All Sizes from 28 x 3 to 38 x 554 
in Stock. 

Tires, Fisk, Red and Gray Tops, 
2nd's. Special Prices. 

20% Deposit Required on C. O. D. 

DOUBLE TREAD TIRE CO., Inc. 

102 West 52nd Street New York City 
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Google 
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THE AUTOMOBILE 



Motorist's 



Bargain Weekly 

Watch this space for weekly bargains 

THIS WEEK'S SPECIALS 

New Guaranteed, 33 by 4 N.S.S.S.. . .$13-95 
New, Fresh Stock, 32 by 3J4 N.S.S.S. 10.25 

Slightly Used, 35 by 4 6.75 

Slightly Used, 36 by 4 7-i<> 

Other sizes in proportion. 

COMPLETE LINE OF NEW AND 
USED TIRES AND TUBES 

PARTS FOR ALL MAKES AUTO- 
MOBILES 
WRITE US AT ONCE 

Auto Sales & Parts Co. 

1602 So. Michigan Ave. Chicago, HI. 



TIRES— TUBES 



Fresh Selected Stock— Standard 
Guaranteed 



Makes 



81l« 

28x3.... 
S0z8.... 
80x8 Vf.. 
S«.. 



81x8 
82x3 
84x3 
88x8.. 

81x4 12.2S 

82x4 18.00 

33x4 18.25 



New 
Tim 
.8 6.00 
. 6.60 
. 8.50 
. 9.00 
. 8.50 
10.00 
11.25 



New 
Tabes 

11.50 
2.00 
2.25 
2.50 

2.50 
2.55 
2.T6 
2.00 
8.20 
8.28 



New 

8 lie Tine 

34x4 f 18.75 

35x4 14.00 

86x4 14.50 

84x4 H 16.75 

85x4 V, 17.50 

86x4% 18.00 

87x4 H 18.50 

85x5 18.00 

86x5 19.00 

37x5 20.60 



New 
Tabes 
$8.85 

3.45 

3.50 
4.00 
4.15 
4.25 
4.86 
5.00 
5.00 
5.20 



Add 10% (or non-skid. 

Bargains in Slightly Used Tires 



Deed Used 
8 lie Tires Tubes 

80x3 f 3.50 fl.85 

80x3H 4.25 1.45 

81x3 H 5.00 1.50 

82x8 H 5.76 1.50 

84x3 V, 6.00 1.60 

81x4 6.75 1.66 

82x4 7.60 1.60 

88x4 7.75 1.70 

84x4 8.25 1.70 

AH good* >Mp»ed O. 0. D. 
on receipt of 10% of order. 

AETNA TIRE A 
1463 Michigan Ave.. 



Size 

85x4 

86x4 

34x4*.. 
86x414.. 
88x4 ft.. 

87x4 K 

85x6 9.00 

86x5 10.00 

37x5 10.25 



Used 
Tires 
$ 8.00 
8.00 
8.50 
8.50 
8.75 
10.00 



Used 
Tubes 
$1.75 
1.76 
1.75 
1.80 
1.85 
1.90 
2.00 
2.00 
2.20 



subject to examination 

SUPPLY CO. 

Chicago, 111. 



TIRES 

Akron Tires at Cut Prices 

Ton mast know what Akron Tires are, 
If not It Is time r«a slid. We are now 
•Serins them at extremely low prices. 
Send la yonr orders at onee. 



SUe 



SB x 
SO x 

50 X 
SS x 

54 x 

51 x 

55 x 
S4 x 
S« x 
SB x 
S« x 
ST x 



Plain 

S5.9S 

B.BO 

8.0S 

T.OB 

&8S 

4.T.. e.«B 

4 0.8B 

4 O.OB 

4 10.06 

4H 1S.OS 

4H 1S.BO 

B 1B.SB 



Non-Skid 

s«Ltb 

T.BO 
8.TB 
O.TB 
lO.OO 
10.8S 
10.08 
11. SB 
1S.OS 
14.BO 
10.8B 



Tabes 
SI .80 
1.00 
S.1S 
S.26 
S.8B 
S.OB 
8.10 



8.88 
4.10 
4.18 
B.OK 



AKRON TIRE CO., Inc. 

Authorised Capital. SSOO.OOO.SO 
17W Broadway. Corner 58th Street, New York 
Tel. Columbus 9441 



FORD SIZE TIRES 

30x3% Non Skid, First Grade 

Mileage Guarantee Removed 

—$6.50 EACH— 



JANDORF AUTOMOBILE CO. 

1781-3 Broadway. SOS W. 50th 
Hew Tork City 



St., 



A BIO SATING IN 

TIRES— TUBES 

Presb Selected Stock— Standard 
Guaranteed 

New 



28x8 
30x8 
80x8 

81x8 
82x8 
84x8 
86x8 .. 

81x4 12.25 

82x4 18.00 

88x4 13.25 



New 
Tires 
.$ 6.00 
. 6.60 
. 8.50 
. 9.00 
. 9.60 
. 10.00 
11.25 



New 
Tubes 

$1.26 
2.00 
2.26 
2.50 
2.50 
2.55 
2.75 
2.90 
8.20 
3.25 



Slxe Tires 

84x4 $18.75 

85x4 14.00 

86x4 14.50 

84x4 tt 16.76 

85x4 H 17.60 

86x4 H 18.00 

87x4M-..- 18.60 

85x5 18.00 

86x6 19.00 

37x5 20.50 



New 
Tubes 
$8.88 
8.46 
8.60 
4.00 
4.16 
4.25 
4.86 
5.00 
6.00 
5.20 



For Non-Skid add 10% to All Prices. 
Special Bargains in Slightly Used Tires. 

Used 



Used 
Sise Tires 

80x3 $ 4.00 



80x8 * 
81x3) 
82x3 V 
84x8 V 
81x4. 
82x4. 
88x4. 
84x4. 



4.75 
5.00 
5.75 
6.00 
6.75 
7.50 
7.75 
8.25 



Used 
Tubes 
$1.88 
1.45 
1.50 
1.60 
1.60 
1.65 
1.60 
1.70 
1.70 



Used 

Sise Tires 
85x4 $ 8.00 



86x4 

34x4M . . . 
86x4%... 
86x4 W... 
8Tx4#... 

85x5 9.00 

86x6 10.00 

37x5 10.25 



8.00 
8.50 
8.50 
8.75 
10.00 



Tubes 
$1.76 
1.78 
1.75 
1.80 
1.85 
1.90 
2.00 
2.00 
2.20 



All goods shipped C. 0. D. subject to examination, 
on receipt of 10 per cent of order. 

TIRE REPAIR & SUPPLY CO., 
1461 Michigan Ave., Chicago. IU. 



TIRES 

O UARANTEED 
MILES 



ORDER FROM US 
AND SAVE MONEY 
at the following prices: 
Non- 
Plain Skid 

28x8 $ 5.88 $ 6.57 

6.96 
8.82 
10.17 
18.88 
14.46 

8 end 10% with order, balance 0. 0. D. subject to 
Inspection. 

THE OHIO 
GUARANTY TIRE * RUBBER CO. 

8810 Euclid Avenue. Cleveland. Ohio 



80x8 6.21 

80x8)4... 7.86 

32x3 H... 9 09 

82x4..... 12.88 

88x4 12.90 



Plain 

84x4 $18.14 

84x4 U... 18.03 
86x4%.- 18.72 
86x4%... 18.93 
87x5 28.45 



Non- 
Skid 
$14.78 
20.16 
20.97 
21.21 
26.28 



Best Rebuilt Tires 



At H Price 



Will Run B.OOO Miles and More 

These tires are of double thickness and have 12 plies 
of fabric, therefore no punctures, no blowouts. They 
ere rebuilt by our special process, vulcanised and 

double treaded. . , , „ 

30x8.... $4.60 82x8%.. $5.76 ***}•• •«HS 
30x8%.. 6.50 83x4.... 7.60 86x4.... 9.00 
"end $1 deposit for each tire ordered, and we will 
•end the Ore. balance O. O. D. 

CHICAGO D. T. CO., MCrs. 
1238-37 Wabash Ave. Chicago 



NEW BLEMISHED TIRE BARGAINS 

(3,BO0-Mlle Guarantee) 

80x8 $6.00 84x4 81J.B0 

30x3% 7.50 86x5 17.00 

We Double Tread your old tires and guarantee per- 
fect satisfaction. Give na a trlsl. 

For recovery, 80x5 $4.00 30x8% $4.50 

84x4 $6.00 

Non-Skid 10% Bxtra. 
UNEBDA TTRB CO. _ „ 

262 Halsev St. Newark, N. J. 



ACORN TIRE CO., INC.. 

1547 Michigan Ave., 
Chicago, III. 

We can save you money on all 
Standard Brand Tires. 

Write for Special Prices. 



FORD SIZE TIRES 

30 x 3% non-skid 

88. SO 

These tires were originally guaranteed for 
7500 miles — all firsts — 15% deposit on all 
C. O. D. orders. 

Write for booklet. 

LINCOLN TIRE A RUBBER COMPANY 
2B4-6 Halsev St. Newark, N. J. 



Rednce Yoar Tire BJUs by using our 
DOUBLE TREAD TIRES 

a0x " 4 --86x-4% 8 00 ..V. .Vio.66 * 

%? iften'Tcff, ^HTSiX^ ¥frk » 



Rebuilding and Repairing 



Cylinder Grinding 

Special Light Alloy Putons 

DANGER! 

There Is Danger in having your cylinders 
reamed out or rebored by mechanics who 
have no experience in cylinder regrindlng or 
have not the equipment 

We Have a Score of 
Highest Class 
Mechanics 

specializing in regrindlng of all kinds of au- 
tomobiles, gas engines, tractors, motorcycles 

We Have the Finest, Most 
Accurate Cylinder Grinding 
Machinery in the Northwest 
Over 450 Piston Patterns 

IN STOCK 

Therefore, ship your cylinders to us today, 
and be absolutely assured of getting the 
highest grade work at right prices. 
Crank Shaft Grinding and Gear Cutting 
Alto a Specialty 

AUTO ENGINE WORKS 

Saint Paul Minn— ota 

Scored Cylinders 

REPAIRED 

With a SILVER NICKEL ALLOY 

Fused Electrically by Patented Process. 
No Warping No Grinding 

or Enlarging of Bore 

L. LAWRENCE & CO. 

(Established 1362) 
SERVICE BRANCHES 

Newark, N. J 292 Halsey St. 

Detroit, Mich •HP&.^. J * a *^2? 

Chicago, 1 11 IB22 Michigan Ave. 

Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Sand for Price List 

Houpert Machine Company 

351 West 52nd Street 
New York, N. Y. 

CYLINDERS 
Roborod and Ground 

with special equipment assuring sbsolute accuracy. 
NEW PISTONS 
Cast iron and magnallte aluminum. 
PISTON RINGS 
High compression and plain. 
Charges Reasonable — Prompt Delivery. 
Snmlerland Machinery Co. 
1006-8-10 Douglas St. Omaha, -Neb. 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



February 8, 1917 



"Jlie Qeoiing J-Jpuse 



91 



$35 



CYLINDERS REGROUND 

ALUMINUM ALLOY PISTONS 

Will increase speed and power, reduce vibration and 
eliminate carbon trouble. 

SPECIAL, PROPOSITION FOR FORD 
CARS 

Set of 4 pistons connecting- rods, wrist 
pins and the best leak-proof ring on the 
market for 

Get our price* on rearrladlna; cylinders 
and for ALUMINUM ALLOY PISTONS. 
OvertUe Pistons, Pint, Rings ami BusUnat 

PRECISION AUTO PARTS CO. 

244 West 49th Street New York City 

MECHANICAL EQUIPMENT 

For the Garage Is Our Specialty 

Northern Cylinder Grinder. Valve Seat 
Reamers. Valve Grinders. Valve Refac- 
ing Tools. Engine lathes. Drill Presses. 
Air Compressors., Chain Blocks. 

Send tor catalogue 

NORTHERN MACHINERY COMPANY 

503 South Sixth Street 
MINNEAPOLIS MINNESOTA 



AUTOMOBILE OWNERS 

MECHANICS 

TO REPAIR YOUR AUTOMOBILE 
Send Yonr Broken Parte to U«. We eaa 
Match Them at Leas Thaa % Orlarlnal 
Coat. AU makes carburetors, magnetos, bodies. 
Parta for All Kinds of Cara. Springs, 
Wheels, Shock Absorbers, Lamps, Cushions, Gas 
Tanks, Generators, Mufflers, w e Have Them 
Cor 91.0O. Write us. BATTLER 
1801 Spring Garden St. Philadelphia, Pa. 



ALUMINITE PISTONS 

Aluminlte Pistons will put six-cylinder smoothness 
Into a four-cylinder motor, give more power and 
quicker getaway. In asking prices, state make, 
model and year. BXPBRT^IOTOR BUILDING — 
Platon Rlnara, Cylinder Grinding;, alao 
Platon Plna, Aluminlte Connecting; Roda 
aad Racing; Motors. 

GREEN ENGINEERING CO., Dayton, O. 

CYLINDERS REBORED 

including new pistons and rings, $7 to $11 per 
cylinder. General overhauling and repairing 

WELDING 

Cylinders, crankcases and crankshafts welded 

STERLING ENGINE COMPANY 
331 S. Clinton Street Chicago, 111. 

CYLINDERS REGROUND 

Including new pistons and rings for $6 to $10 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast iron. 

Special Ford regiinding $10 por set. 
Manufacturer* of Pistons and Rings 
CROWN MACHINE SHOP 
Crown Point Indiana 

CYLINDER GRINDING 

We make new pistons, rings and pins. Reg rind 
crankshafts. Fully equipped Machine Shop with 
Hydraulic Press. Expert Workmen. All work guar- 
anteed. H. S. Anderson Auto Repair, 211- 
219 N. Sheridan Ave.. Pittsburgh. Pa. 



AIJTO Bodies and Equipment. Tops. Expert 
" mechanics. Dead storage. 
AH work guaranteed. Let ns estimate. 
JOHN J. MADDEN 
(formerly with Healy * Co.) 
Tel. Col. 80S4 307-309 W. 67th St.. New York 



CYLINDERS REGROUND 

including new pistons and rings, any size. $6 per 
-cylinder. All work guaranteed. Quick shipment, 
Fords, complete, $10. 

Neupert Mrs;. Co.. 
82 Lark St. Buffalo, N. Y. 



CYLINDERS KEGROl'ND 

oy the best and most accurate machinery and fitted 
with McCadden Light Grey Iron 100% lighter pistons 
and leakless rings. Six cylinder efficiency in a four 
cylinder motor. 

McCadden Machine Works 
St Cloud, Minn. 



Magneto— Service Stations 



ALL MAKES MAGNETOS 

are guaranteed as good as new or money refunded. 
Bosch Magnetos D4. $20.00; DR4, $22.00; DU4 
and DR4, $25.00; D6, DR6. DR4. Dual, $30.00; 
DU6. Dual, $40.00; Mod. A Colls, $12.00. 
Splltdorf 4 cyl. Mods. A.T.X.D.. $10.00; T.S. Coils, 
$12 00. 

Elsemann, $25.00; Mea BK4. $25.00; Slmms SU4, 
$20.00. 

Presto tanks, E, $5.00: B. $6.oo. 
Oakland 50 radiator, $30.00. 
Studebaker one-man top, $20.00. 

CASS AUTO SUPPLY CO. 
115 Grand River Ave. Detroit, Mich. 



MAGNETOS 

S Bosch (High Tension), $20.00 to $40.00 
p Bosch (Dual Systems). $20.00 to $60.00. 
L Elsemann (Low Tension with Coil), $1S.00. 
E Elsemann (High Tension), $20.00 to $46.00 
C Remy (with Coil), $20.00. 
T Splltdorf (with Coil), $16.00 to $J0.00. 
1 PARTS FOR ALL, MAGNETOS 
A ALWAYS IN STOCK. 
, We handle the entire ignition line. 
L> All work done by experts and guaranteed. 

ME1NERT MAGNETO SPECIALTY CO. 

1216 Prospect Are.. Cleveland, Ohio 



STARTING. LIGHTING. IGNITION SYS- 
TEMS AND BATTERIRS 
Any make or type repaired by efficient workmen. 
Rewinding; Armatures and Field Cotla 
for Magrnetoa, Starting; Motora, 
Generatora 
We carry in stock a complete Hue of Guaranteed 
Rewound Armatnrea for Immediate shipment. 
Send in your Burnt-Out Armatnrea for ex- 
change. Starter Clntchea Reg-round. 
Arthur Jones Electric Co., Chicago, 111. 
BATTERY DEPT., 58 E. 29TH ST., CHICAGO 



Magrnetoa, Startera and Generatora 

promptly repaired by experts. Factory parts carried 
In stock. Service Station for Bllur and North East 
apparatus and U. 8. L. Storage batteries. 

Emela Manufacturing; Co. 
217-221 Iowa St Davenport, Iowa 



STARTING, LIGHTING. MAGNETO, 
BATTERY 
Repairs for all makes. Guaranteed. Prompt return 
shipment. Oldest in the business In city. Write 
your needs. P. F. BARTLEY 

Baum and Beatty Sts., Pittsburgh, Pa. 

DELCO 

We repair Deico systems rapidly and accurately. 
Full stock of parts carried. Express and mail orders 
receive immediate and careful attention. 
Delco Repair Co., 244 W. 49th St.. N. T. City 

Any make. Slightly used. 
Save 50 to 75%. Bosch 
high tension magnetos 
from $15 up. 
Herbert Ancock 
222 Columbus Ave., Boston. Mass. 



MAGNETOS 



Cars for Sale— Wanted 



FOR SALE 

THREE 



6-TON 



GAR FORD 
TRUCKS 

Rear dump box bodies holding 5 yard water level — 
two of these trucks are 1914 models and one 1915. 
First-class condition. 

PRICE A TRIPP, Inc. 
Navarre Hotel, New York City 



Matheson 

Cars and Repairs Parts 

Frank F. Matheson Wilkes-Barre, Pa 



Supplies and Accessories 



WORLD'S LARGEST SUPPLY HOUSE 

Our stock of supplies and accessories la the 
largest In the world. We can supply yon with every- 
thing you need at prices that are away below what 
you are paying. 

Strombarg and Schabler carburet oca, 
springs, transmissions, 
bodies, radiators, eteaiii 
nal us. oolls, boms, etc 
Money cheerfully refunded on anything that Is 
unsatisfactory. 

Our PRICE WRECKER catalogue contains 8,000 
big bargains — GET A COPY. 

TIMES SQUARE AUTOMOBILE CO. 

Largest Automobile Supply House In the World. 
56th Street and Broadway 1210 Michigan Ave. 
New York Chicago, 111. 



For Winter Driving; 

EfrST Radiator 

PROTECTOR 

Prevents radiator from freezing. Saves gasoline — 
Corrects winter troubles. Keeps driver warm. Why 
use newspapers, cardboard or other unsightly covers 
instead of this sttractlve metal shield? Adjustable 
and easy to attach or detach. Price $)4-*10. Ask 
your dealer or Mecca Machinery Co., 88 
Adams St. Brooklyn, N. Y. 



STORAGE BATTERIES 

For all purposes. For all cars 
Everything electrical for all cars 

General Lead Battery A Use trie Ce. 
1676 Broadway. New York City 

MONOGRAMS AND INITIALS 
Decalcomaala Traaafer laltlals aad msas 

grams. Yon apply then on automobiles while tsar 
wait; coat 2c. each; proit, $1.88 on $1.60 Job; fate 

Krtlcnlars. Auto Monogram Supply Oo„ 
>p< " 



*. 8, Niagara Bldg.. Newark, N. J. 



Patents and Patent 

Attorneys 

Three U. S. Patents 
For Sale 

CASH OR ROYALTY 

The sole owner of two patents on a 
rotary valve mechanism for internal 
combustion engines, and one patent on 
an apparatus for supplying water- 
vapor to the cylinders of internal-com- 
bustion engines is ready to receive 
proposition from reliable concerns. 
Address Box C 127, care of Auto- 
mobile. 



Mr. Charles Biaks el C. Bisks, Ltd, EccUs, I 

Is prepared to sell the American Patents and Rights 
of his Carburetors. Any one purchasing these rights 
can build up quickly in America as successful a 
business as is carried on In England. Patents Con- 
sist of Motor Cycle and Car Carburetors for Petrol. 
Carburetors for Paraffin and Heavy Fuels for Cars 
and Trucks. Better results obtained than from any 
others. Winner of the English "Manufacturers 
Trophy" and mott records. Price. $10,000 for the 
entire Interest and future improvements. A certain 
fortune for a live manufactuer. $500 paid down 
will secure the option to purchase for one month. 
C. Blnks, 07, S nowden Rosd. Eccles, England. 

C L. PARKER, Patent Attorney 

Formerly member Examining Corps, U. S. Patent 
Office, McGill Building. Washington. D. 0. 

Pamphlet of instruction sent upon request. 

Help & Situations Wanted 

TRUCK ENGINEER 
AND DESIGNER 

Is open for immediate engagement. Six years track 
design experience as engineer with one of leading 
truck builders. 

Thorough knowledge of design for high class inter- 
changeable work. University graduate Mechanical 
Engineer. 

Address Box C-428, care The Automobile 
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THE AUTOMOBILE 



A QUICK 
TURN OVER 

MANUFACTURERS! 

The odd parts and 
material of all kinds 
left over from this and 
maybe previous years* 
manufacturing can be 
quickly turned into 
cash — through the 

Clearing House 
Advertising Columns 

of 

Automobile 

No lot too small nor 
too big to clear up. 

Send us a list of your 
odds and ends and 
without in any way 
obligating you we will 
submit a specimen 
Clearing House adver- 
tisement along with 
advertising rates. 

FOR A 

Quick Turn Over 



ADDRESSt 



The Class Journal Co. 

CLEARING HOUSE DEPT. 

239 West 39th St New York City 



Motorists' Books 

BEST and LATEST 
Automobile Books 



QUESTIONS AND ANSWERS RELAT- 
ING TO MODERN AUTOMOBILE CON- 
STRUCTION, DRIVING AND REPAIR. 

By Victoe W. Pao«. This practical treatise con- 
sists of a aeries of thirty-nine lessons, covering 
with nearly 2000 questions and their answers — the 
automobile. Its construction, operation and repair. 
The subject matter is absolutely correct and ex- 
plained In simple language. A popular work at a 
popular price. Answers every question you mar ask 
relating to the modern automobile. 701 pages. 887 
Illustrations. 1917 edition Price, 91. SO 

MODERN GASOLINE AUTOMOBILE, ITS 
DESIGN, CONSTRUCTION AND REPAIR. 
By Victoe W. Pao6. This book contains the latest 
and most reliable information on all phases of auto- 
mobile construction, operation, maintenance and re- 
pair. Every part of the automobile, its equipment, 
accessories, tools, supplies, spare parts necessary, 
etc., are fully discussed. It is clearly and concisely 
written by an expert familiar with every branch of 
the automobile industry. It Is not too technical for 
the layman nor too elementary for the more expert, 
and is right up-to-date and complete In every detail. 
New edition Just published. 5% x Cloth, 816 

— '•■ 11 fol" 



pages. 575 Illustrations. 



'oldlng nlstes. 

Price, "2.50 

Automobile Starting-, Limiting; and Ig- 
nition. By Victor W. Fiats, a comprehensive 
review of all the leading systems of starting, light- 
ing and ignition. It includes a complete exposition 
of storage battery construction, care and repair. All 
types of starting motors, generators, magnetos and 
all ignition or lighting system units are Illustrated 
and explained. Wiring diagrams are shown in both 
technical and non-technical forms and all of the sym- 
bols are fully explained. Nothing has been omitted 
nor any details slighted. It is indispensable to all 
desiring a practical working knowledge of automobile 
electricity. Over 205 Illustrations. 520 pages. 

Price, $1.50 

AUTOMOBILE REPAIRING MADE 
EASY. By Victoe W. Pag£. This Is a thoroughly 
practical book and includes complete directions for 
making repairs to all parts of the motor car mecha- 
nism. A book for the gnrageman, chauffeur and auto- 
mobile mechanic, it also contains a mass of general 
Information that will be of equal value to the mo- 
torist who takes care of his own car. This book 
contains special instructions on electric starting, 
lighting and ignition systems, tire repairing and re- 
building, autogenous welding, brazing and soldering, 
heat treatment of steel, latest timing practice, eight 
and twelve cylinder motors, etc., etc. A guide to 
greater mechanical efficiency for all repairmen. You 
will never "get stuck" on a job If you own this book. 
Complete index makes for easy reference. Contains 
more than 1,000 specially made engravings on !i00 
plates, most of which are full page. 1,000 pages. 
11 folding plates. 1917 edition Price, W3.0O 

THE MODEL T FORD CAR, ITS CON- 
STRUCTION. OPERATION AND REPAIR. 
By Victor W. PAOfi. This is a complete instruction 
book. All parts of the Ford Model T Car are de- 
scribed and Illustrated ; the construction Is fully de- 
scribed and operating principles made clear to every- 
one. Every Ford owner needs this practical book. 
New edition. 7!i illustrations. 200 pages. Large 
folding plate Price, *1.00 

Antomobillat'a Pocket Companion and 
Expense Record. A practical expense record 
and handbook of helpful data. Includes owner's 
record, fixed charges. memo. weekly expense 
record for one year, with monthly and yearly sum- 
maries ; dally fuel consumption record ; tire cost and 
mileage records for outer casings and Inner tubes; 
digest of automobile laws for all states, lubrication 
guide and schedule, useful data and tables ; anti- 
freezing compounds, general driving and maintenance 
hints and suggestions for systematic location of 
roadside troubles. Expense and mileage totals for 
any period available for ready Inspection. Arranged 
by Victor W. Page. 169 pages Price, 91.00 



J^jj Any of these books sent 
prepaid on receipt of price. 



FREE-Otir 1017 Catalog of Practical Book* 
sent free on request. 

The Norman A. Henley Pub. Go. 

132 Nassau Street 
New York, U. S. A. 



REIN'S 

AUTOMOBILE RECORD 

Endorsed by Automobile clubs. 
Sold by stationers and auto, clubs. 
Ask for descriptive circular. 

Rein's Systems , 

Radiator & Lamp Repairing 

RADIATORS 
Most Durable and Efficient. 
Make New Radiator, allow for old one. 

PRICES RIGHT 
Todd Manufacturing; Co. 
820-24 Mary PI. Minneapolis, Minn. 



RADIATORS 

Fenders. Tanks, Lamps, Repaired la 24 Hoars. 
All work guaranteed. 
FRANCO-AMERICAN LAMP CO. 
136 West 64th St. New York City 



RADIATOR REPAIRS— Lowest prices; prompt 
attention to all orders. Hoods, fenders, tanks and 
windshields made and repaired. Most efficient shop 
in Greater New York. Work called for and delivered. 
The United Auto Radiator & Lamp 
Shop, Inc., 858-862 Bedford Ave., Brooklyn, N. T. 
Phone 958 Williamsburg. 

RADIATORS 

WEST SIOE ABTI SHEET lETil WOKS 
S3f 10th Ava., Naw York City 
Phone Col. 024 
Made and Repaired. Work guaranteed 



FENDERS 
TANKS 
HOODS 
LAMPS 

ETC. 



RADIATORS Bnllt and Repaired. We are 

specialists in radiator repairing, automobile painting, 
also manufacturers of fenders, tanks and all sheet 
metal parts. All orders attended to same day aa re- 
ceived and have personal attention of proprietor. All 
work guaranteed. Berger Antomoblle Com- 
pany, 2 Ocean Parkway. Brooklyn, N. T. 



Miscellaneous 



MAILING BAGS 

The new way to mall samples and small 
shipments, doing; away with wrapping and 
tying; of packages, saveB time, postage, labor 
and eliminates lost, delayed and damaged 
shipments. The best and cheapest way to 
handle small shipments. Write for samples 
and prices. 

HATIOHAL BA8. CO., 106 Win St. /Aurora, III. 

High Speed Steel 

CARPENTER STEEL COMPANY'S "STAR 
ZENITH" in bars, approximately 10 ft. lengths, 
in the following sizes: x 1%» annealed. «4" x 
ltt" annealed, %" x %• annealed, 7/16* x %" 
annealed. At prices below the market. In stock, 
ready for Immediate shipment. 

WESTFIELD MANUFACTURING CO. 
Weatfleld, Man. 

DEALERS i Do your own monogrammlng with oar 
transfer letters. They are durable, artistic, easily 
applied and always ready. Catalog on request. 
MOTORISTS' ACCESSORIES CO. 

Mansfield, Ohio. 

Schools 

FREE ' BOOKLET 
"How to Succeed in the Automobile Business." on 
application— $40,000 equipment — eight instructors — 
actual work, repairing and driving — Day and even- 
ing classes. Greer Colleare ot Motoring;. 
1456 Wabash Ave.. Chicago. 

LEARN THE AUTO BUSINESS 
We teach by actual experience. Including driving high 
powered ears, machine shop practice, assembling, 
tire repairing, etc. Latest cars and appliances, 4000 
graduates. Cleveland Anto School, 2382 
Euclid Ave., Cleveland, Ohio. 



Machinery 



FOR SALE 

BRYANT THREE SPINDLE CHUCKING 

GRINDER (like new) 
CLEVELAND 2*4 " AUTOMATIC SCREW 
MACHINE (latest type) 
We also buy new and nsed machine tools. 
NEW JERSEY MACHINERY EXCHANGE 
21-28 Mechanic Street NEWARK. N. J. 
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AUTOMOBILES 
BOXED FOR EXPORT 
DelWered to ill steamship piers and railroads In 
New York, Brooklyn and New Jersey. 
New York Crating: A Forwarding Co. 
Tel. Greeley 4617 828-26 W. 3Tth St., N. Y. 



Automobiles Boxed for Export = 

HENRY C. GRIFFIN A CO., INC., H 

143-145 Varlck St. — 

Phone / 4 ||J | Spring New York City E 

** P. BRADY A SON CO. S 

Trucking and Storage. Automobiles and Bodies — 

Stored. Automobiles boxed lor Export S 

S83-588 Weil B8th Street New York = 

Telephone 8840 Oolnmbos jg 

Manufacturers' 1 

Opportunities | 

AGENCIES DESIRED 1 

(or a hlarh-claea line of antomoblles 2 

and Automobile Acceaaorlea, Tlrea, etc., — 

by efficient eorpa of young- salesmen »- 

of long- experience In automobile line — 

to cover State of New Jersey and ad- — 

Jacent territory. Hlg-heat financial re- S 

■ponatblltty. Bank references gciven. ~ 

J. J. Ralferty s 

Nad. StattBufc BMf ., SM Brasd St., NEWARK, N. J. — 

Carbureters | 

ALL SEASON'S RECORDS = 

made with a 

SCHEBLER EQUIPMENT § 

Why not get a Scbebler Model R Carbureter for — 

your car? Our exchange proposition makes It easy. ~ 

J. C. NICHOLS | 

Direct Factory Distributor 2 
1(73 Broadway N« 



York 



SLIGHTLY USED CARBURETORS 
Stromberg, BaySeld and Model It Schebler In nearly 
all sixes, 18 each. Condition guaranteed. Terms 
C. O. D. or cash with order. When cash accom- 
panies order goods are shipped prepaid. Henry 
A. Carrier, Harmony St., Salem. Mass. 

Portable Oarages 

PORTABLE GARAGES and BUNGALOWS. 
We are the largest manufacturers of portable all 
steel garages. We also manufacture wooden garages, 
bungalows, boat booses, factories, schools sad 
churches. 

U. S. Portable Bnlldlnsc Co. 
10 Bridge St. New York City 

CLOBEiBUILOING COM PANT 
Weed and Steel Sectional and Portable Balding* 

Tor All Purposes 
Send for Catalogue Plana fmrnlabed 

13-21 Park Row, New Yerk City 



Welding 



Atlaa Weldtnar & Catting; Plants, 890.00 

to 835O.0O. Guaranteed best on the market or 
money refunded. We weld and machine ready to re- 
place broken crankshafts, crank cases, stripped or 
broken gears, cylinders, etc. All welds guaranteed 
lew parts. Atlas) Weldlna; Works. 
Ave., Rahway, N. J. 



equal of new parts. 
42 Ell: ~ 



| Automobile Starting and Lighting | 




By H. P. MANLY 

A Non-Technical Explanation of the 
Construction, Upkeep and Principles of 
Operation of the Electrical Equipment 
of Automobiles. 

Designed especially for the electrical 
worker, whether expert or novice. 
Special attention is given to methods 
of adjustment, care, testing and trouble 
location, with special reference to the 
armature, brush, charging system, cir- 
cuit breaker, commutator, cut-out, 
dynamo, fields, fuses, lamps, lighting 
switch, regulation, starting and wiring. 

The following chapter headings show the scope of the 
work: 1. Electric Lighting and Engine Starting Equipment. 
II. Lighting Dynamos and Starting Motors. III. Storage 
Batteries. IV. Lamps and Wiring. V. Control Parts. 
VI. Dynamo and Motor Drives. VII. Current Measuring 
and Indicating Devices. VIII. Starting and Lighting 
Troubles. 

302 pages. 128 Illustrations. Pocket size. Leather, gold 

stamping, red edges. Postpaid. $1.50 

Cloth, ink stamping, postpaid $1.00 

BOOK DEPARTMENT 

THE CLASS JOURNAL COMPANY 



= 239 West 39th Street 



New York = 
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CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altgeld Street, Chicago 




TOMOBILE 



Also materials for Tanks, Hoods, Guards, fenders. Radi- 
ators, Frames. Etc "THURITR" I>eep Drawing Stock, 
Enameling and Japanning Stocks, Rooting Products, Etc 
A MERICAN SHEET AND TIN PLATE COMPANY, Frlefc BMg., Pittsburgh, Pa. 

— ^ =^— = — 



ENGINEERS 

Are you having trouble with springs? 

So years' experience in designing and manufacturing commer- 
cial vehicle springs. 

THE E. R. MERRILL SPRING CO. 

S26-S32 W. 28th Street New York City 

Established In 1883 
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Absolutely 

Locks the Car 

Defies the Thief— Can't Be Picked 

Locks and protects car because it locks the box in such 
a way that it can't be tampered with. Defender Auto 
I^ock — can be attached by any one in three minutes 
Does not change Ford Equipment Ignition or wiring in 
any way. Simplest, Stronaest lock on the market. 



-Exclusive Featurea- 



Heavy steel bind locks the colli securely In 
from being "cut-out" by short-circuiting the ... 
by completely covering the hard-rubber switch-block, 
being broken or tampered with. Double lock barrels, in addition to lock 
Ing the Ignition, also fastens and locks casing securely to the swlt. 
without exposing screws or bolts. 



the box and prerents lock 
- casing. 
It frorri 



AfJFMT*! Write for our proposi- 
J-i.UL.l'i. 1 o tion Unusual oppor- 
tunity. Every Ford 
owner a prospect 



Locks the Box 
AND 
Locks the Casin g 

Defender Auto-Lock Co. 
906 "D" Free Press Bag. 
Detroit, Mich. ■ (J) 



$3.50 

Money back if not 
entirety mat lifted. 



PATENT 
APPLIED FC 




30 500 1000 150O 2000 

REVOLUTIONS PER HINUTE 



Le Roi Motor 

3%x4i MODEL C 

TOR THE LIGHT ROADSTER 
TOURING CAR 
OR 
TRUCK. 




Used by leading manufacturers of best-known 
American-made light trucks. 

The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Tool Co., is now carried on by 




IJ COMiPANlj 




Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

Write for Complete 
Information 




1 * 1 , » 



THE ADVERTISERS' INDEX is pahHahed as a conrenience and not as 
a part of the advertising contract. Brery car* wOl be taken to index 
correctly. No allowance will be made for errors or failure to i ns e rt . 

A 

Advance Felt Specialty & Cutting Co 8s 

Albaugh-Dover Co 93 

American Bronze Co 49 

American Motor Co 70 

American Sheet & Tin Plate Co 93 

American Varnish Co 3rd Cover 

Atwater Kent Mfg. Works 81 

B 

Bay State Pump Co 95 

Bearings Co. of America 84 

Beaver Mfg. Co 83 

Bock Beanng Co 63 

Bosch Magneto Co 61 

Bossert Co 79 

Braender Rubber & Tire Co 85 

Brown-Lipe-Chapin Co 81 

C 

Cater Company 77 

Central Steel Co 96 

Champion Ignition Co 77 

Chase & Co., L. C 54-55 

Cincinnati Storage Battery Co 84 

Clark Equipment Co 86 

Columbia Graphophone Co 84 

Continental Motor Corp Front Cover 

Corbin Screw Corp 95 

Corcoran- Victor Co 83 

Cullman Wheel Co 93 

D 

Defender Auto Lock Co 94 

Drake & Co., F. J 76 

Durston, Geo., & Co 80 

Dyneto Electric Co 80 

E 

Eclipse Machine Co 86 

Edmunds & Jones Co 82 

Eisemann Magneto Co 75 

Electric Auto-Lite Co 84 

Electro Metal Products Co 83 

F 

Fahrig Metal Co 84 

Firestone Tire & Rubber Co 85 

G 

G. & O. Mfg. Co 78 

General Electric Co 57 

Gibson-Hollister Mfg. Co 83 

Golden Belknap & Swartz Co 72 

Grossman Mfg. Corp., Emit 85 

Gulf Refining Co 76 

Gurney Ball Bearing Co 60 

H 

Hal Motor Car Co 71 

Hartford, E. V., Inc 84 

Hawthorne Mfg. Co 8a 

Hide, Leather & Belting Co 50-51 

Houk Mfg. Co 84 

Hyatt Roller Bearing Co 83 

I 

Indiana Rubber & Ins. Wire Co 83 

J 

.Tohns-Manville Co., H. W 58-59 

Johnson & Sons, S. C 47 
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K 

K. W. Ignition Co 8i 

King Motor Car Co i 

Kissel Motor Car Co 65 

L 

LeRoi Co 94 

Liberty Motor Car Co 86 

Lycoming Foundry & Machine Co 81 

M 

Maxwell Motor Co 53 

Mercer Automobile Co 80 

Merrill Spring Co., E. R 93 

Michigan State Auto School 73 

Moltrop Steel Products Co 86 

Monroe Motor Car Co 56 

Motor Age 84 

Motor Products Corp 64 

Motor World 80 

Matty Co., L. J 76 

N 

Nafra Co 79 

National Rubber Co 6a 

New Departure Mfg. Co 80 

New Process Gear Corp 80 

Nu Back Mfg. Co 73 

N. Y. & N. J. Lubricant Co 85 

P 

Park Drop Forge Co 75 

Perlman Rim Co 83 

Pfau Mfg. Co 81 

Pittsfield Spark Coil Co 74 

Pouvailsmith Corp 69 

Prest-O-Lite Co 82 

R 

R. & H. Platinum Works 86 

Rajah Auto Supply Co 85 

Rayfield Carburetor Co 48 

S 

S. K. F. Ball Bearing Co 86 

Salisbury Wheel & Axle Co 8a 

Saxon Motor Car Corp 67 

Sheldon Axle & Spring Co 8a 

Simms Magneto Co 79 

Spring Nut Lock Co 74 

Standard Steel Car Co 68 

Stewart- Warner Speedometer Corp and Cover 

Stromberg Motor Devices Co 81 

Studebaker Corp 4 

Sunderman Corp 86 

W 

Ward Leonard Electric Co 83 

Waukesha Motor Co 83 

Webber & Co., Philip H 78 

Weston Electrical Instrument Co 85 

White & Bagley Co 2 

Willys-Overland Co Back Cover 

Wilson & Co 53 

Winkley Co 81 

Wisconsin Motor Mfg. Co 80 

Woodstock Hotel 78 

Woodworth Mfg. Corp 66 

Wyman & Gordon 3 

Z 

Zenith Carburetor Co 85 



Merely a Matter of Miles 

But many times it means all the differ- 
ence between a smile and a summons. 
Play safe by equipping with the 

^ ^retn ^Brown Speedometer 

Take this instrument along with you on 
this season's trip. It can be depended 
upon and has been depended upon by 
automobilists the country over. 

It has done what is expected of it: told 
the truth and kept in good condition. 
That's all you can ask of a speedometer. 

Dealers have handled the Corbin-Brown 
with unqualified success. There is a special 
model for Ford cars. 



Gef in touch with us today. 
Catalog on request. 

THE CORBIN SCREW 
CORPORATION 

The American Hardware Cor- 
poration, Successor 

NEW BRITAIN, CONN. 

BRANCHESi 
New York Chicago Philadelphia 





9 Out Of 10 Want The CRANE 

Most motorists need Power Tire-Pomps. But few care to pay 

twice for a 50% efficient pomp. 

That's why 9 out of 10 want the CRANE I 

Due to patented packing-ring construction — the CRANE Is 97% 

efficient — Instead of the usual 56%. 

Yet It sells for half the ordinary price. ONLY 18 COM- 
PLETE. Including Hose, Pressure-Gauge and Special Fittings 
for every standard make and model car. 

Write Yonr Jobber Or Vu. 

BAY STATE PUMP COMPANY 
10) Purchase Street, Boston, Mass. 
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"AGATHON" Special Analyses 
"AGATHON" Vanadium 
"AGATHON" High Carbon 
"AGATHON" Chrome Nickel 
"AGATHON" Chrome Steel 
"AGATHON" Chrome Vanadium 
"AGATHON" Nickel Steel 
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ACATH#N STEELS 



Toledo Yesterday; m 

Agathon Today j 

In the days of the Spanish Inquisition men did all their §§3 

fighting hand to hand. The chief use for steel was in g== 

cutlery, and the best steel was found in the swords forged Us 

at Old Toledo. = 

Today the strongest steel to withstand the strains and £=j 

wear of modern usage has all the better qualities of the 55 

Old Toledo product — together with the improvements in |E§ 

quality which only time and experience can bring. It is — S 

AGATHON STEEL | 

THE CENTRAL STEEL CO. | 

MASSILLON, OHIO gj 

DETROIT OFFICE— 326-27-28 Ford Building. i§f 

F. Walter Qulbert, District Representative = 

CLEVELAND OFFICE— Hlckox Building, 55 

The Hamlll Hlckox Co., District Representatives 55 

CHICAGO OFFICE— Room 1511-12 Lytton Bldg., 55 

14 East Jackson Blvd., A. Schaeffer, District Sales Manager 35 

PHILADELPHIA OFFICE— 902 Wldener Building, 55 

Frank Wallace, District Sales Manager = 

GENERAL EXPORT AGENTS == 

J. E. Dockendorff & Co., 20 Broad St., New York, N. Y. = 
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A Special 
Varnish For 
Every Motor 
Car Requirement 

FOR FINISHING COATS: English 
Body Finishing; Durable Wearing Body; 
Diamond White Auto Body — very pale, 
unsurpassed in brilliancy and durability, 
unusually free working and fine flowing; 
White Auto Gear for wheels and chassis; 
Elastic Gear; Heavy Gear for use where 
only one coat is desired; Hard Drying 
Gear. 

FOR UNDERCOATS: White Auto 
Rubbing, pale; Body Rubbing, darker 
than above; Black Body Rubbing. 

Also special spray varnishes. Prices and 
full information on request 



\0\ 



'~<l 



"Gentlemen, we were first to realize that the manu- 
facture of automobile varnishes was a science. At 
the end of ten years, through giving specialized 
study to your requirements as manufacturers of 
motor cars, we have perfected what we have every 
reason to believe is the most satisfactory and most 
complete line of special motor car varnishes made. 

"AMERICAN Auto Varnishes are made to with- 
stand to a remarkable degree the uses and abuses 
to which auto bodies and gears are subjected — the 
attacks of rain, mud, dust, heat, sun and sand — 
frequent washings with strong alkaline soaps — innu- 
merable polishings with polishes of questionable 
composition. Consequently our auto varnishes hold 
their lustre with extraordinary tenacity. They do 
not readily scratch, mud spot, "bloom" nor become 
smoky. They are motor car varnishes expressly 
made for motor car purposes. 

"AMERICAN Varnishes, furthermore, are rapid 
dryers. They help speed up production. And the 
big point is that, with all their special qualities, 
AMERICAN Varnishes cost no more than the other 
kind. We should like to figure on your require- 
ments. 



The American Varnish Company 

1256 Penobscot Building DETROIT 

Factory, Chicago 
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YOUR car is insepar- 
able from the institu- 
tion that built it. 
The service it gives you is 
just what its producers 
build into it and keep 
alioe in it. 
In motor cars, stability of 
product is inseparable 
from the stability of the 
producers. 
Overland ranks first 
among producers of cars 
above the $400 class — 
second in the entire in- 
dustry. 
There are 400,000 Over- 
lands in use. 
Overland dealers have 
contracted for one hun- 
dred and eighty million 
dollars' worth of Over- 
lands 10^1917 — an in- 
crease of seventy-five 
million dollars com- 
pared with last year. 
Overland sales this year 
therefore will be ap- 
proximately as great as 
the entire annual gross 
revenues of the New 
York Central Railroad, 

Overland net assets have 
grown from fifty - eight 
thousand dollars eight 
years ago. to over sixty 



eight million dollars to- 
day. 

In our great Toledo plant 
and our allied plants we 
employ nearly thirty- 
eight thousand men. 

They directly support 
more than two hundred 
thousand people. 

Permanent well appointed 
factory branches and 
parts depots represent- 
ing an investment of 
millions have been es- 
tablished in important 
metropolitan centers 
that cover the country. 

These branches serve the 
five thousand Willys- 
Overland dealers who 
complete our great in- 
ternational service sys- 
tem. 

These tangible evidences 
of the stability of the 
Overland Industry are 
your best assurance of 
stability of quality and 
service i n Overland 
Automobiles. 

The Willys-Overland line 
is now complete. 

And it is the only com- 
plete line of cars built 
and sold — 

— under one executive 
management. 



— with one engineering 
staff, 

— with one purchasing 
power, 

— by one production man- 
agement, 

— through one sales force, 
and 

— one group of dealers. 

Resulting economies 
amounting to millions 
of dollars, reduce the 
cost of every car — en- 
able Overland to estab- 
lish and maintain higher 
quality standards at 
lower prices. 

So in your Overland you 
get maximum quality at 
minimum price — plus 
stability, to assure per- 
manence of value in 
your investment. 

You can select a car in the 
light four group, the big 
four group, or the light 
six group. 

You can select one of the 
cars in the luxurious 
Willys-Knight group. 

In either case it is domi- 
nant value in its class, 
for it has shared in 
economies of Overland 
bigness and stability. 

See the Overland dealer 
now and make your se- 
lection. 



Light Four 

Touring - - ?fifi"> 

Roadster - - $6. r >n 

Country Club - J750 

Big Four 

Touring - - - ISoO 

Roadster - - - ?*3"> 

Coupe - - - - $12.".0 

Sedan - - - - JH.'.O 



Ths Willys-Overland Company, 
ToLdo, Ohio 

Manufacturers of Overland and Willys- Knight 
Automobiles and Light Commercial Cars 
"Made in U. S. A." 



Light Six 



Touring 
Roadster 
Coupe - 
Sedan - 



$ ■.) 7 0 

$i3sr. 
$ir.sr. 



Willys-Knight 
Four Touring - - $12SS 
Four Coupe - - $lfi.'» 
Four Sedan - - jisno 
I-'our Limousine $19. >» 
Fight Touring - $1 050 
All prices f.o.l). Toledo 
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Clean Your Plugs 

(Sparkplug HTl * T? 117 

aZ7er * "is kasy W ay 

Fill the tube half full of gasoline — screw the 
plug into the bushing at the end — then shake. 

That's all you have to do to clean your plugs 
when you use 'the 

CHAMPION 



'HoivNeedks 
* Pickaway 
i Carbon. 



— {Gasohne 



— {Needles 
PRICE 

75' 



Patent Pending 
Reg. U. S. Pat. Office. 



"MINUTE" 
Spark plug cleaner 

In a' minute or two you can clean a whole set. 

Think what art improvement over the dirty, grimy task 
it used to be! 

You don't even have to take the plugs apart. 

The needles in the tube pick the carbon off the porce- 
lain and the gasoline dissolves the oil. 

■ i 

The Champion "Minute" Cleaner saves a whole lot of 
time, temper and trouble. ' 

It's a worry-less, work-less way of cleaning your plugs. 

You want a Champion "Minute" Cleaner. Get one 
now. 

It comes packed in a wooden carrying case. 

For sale by your jobber or dealer. If not, please write 
to us. 

Champion Spark Plug Company 

800 Upton Avenue Toledo, Ohio 

Manufacturers of Champion Toledo Spark Plugs 
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A Separate Surface for 
Every Kind of Thrust 



Bower Bearings are designed and 
constructed to minimize wear, to re- 
duce care and attention to the simple 
act of keeping them lubricated and 
to absolutely eliminate the necessity 
of any adjustment. 

The straight roller carries the ver- 
tical load and the flanged head takes 
care of the end thrust. It is because 
of this division of the work and be- 
cause the rollers are self-aligning that 
Bower Bearings will be the last part 
of any of the car to wear out. 
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ROLLER BEARING CO. L 

'Detroit Michigan mm W 
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The Talk has Turned to Equipment 




"Now, gentlemen," said the General Manager of a large motor car factory, "the success of our car has 
been built up by sincerely studying where improvements could be made in efficiency, durability and 
quality refinements. 



"What about bearing equipment on our new 
models?" 

"I am convinced that this matter of bearings is 
vitally important," replied the Sales Manager. 
"From the standpoint of the purchaser of the car, 
and as a selling proposition, ball-bearing equipment 
— a full jeweled job, giving every rotating part in the 
chassis the frictionless movement of a full jeweled 
watch — has a decided selling advantage. I submit 
that we equip throughout with ball bearings." 

"I second that recommendation," said the Adver- 
tising Manager. "For ball bearings throughout will 
be an added and convincing publicity feature in the 
sale of our car." 



"What do you say, Mr. Engineer?" inquired the 
General Manager. 

"It certainly follows the best engineering practice," 
replied the Engineer. "Ball bearings reduce fric- 
tional resistance and wear to the vanishing point, 
give longer life to every part of the machine, suc- 
cessfully resist shocks, thrusts, stresses, from any 
and all directions. In my opinion, ball bearings in 
our car mean chassis perfection." 

And the Master Mechanic added: "Yes, and ball 
bearings are a complete, self-contained unit that 
never require adjustment, are absolutely trouble 
proof, and offer the advantage of comparatively in- 
expensive installation, assembly and upkeep." 



This conversation is interesting to every dealer and car otaner, for 



New 

BALL 




TURE 



RINGS 



mean not only mechanical perfection, but highest efficiency in service and lowest 
operating and upkeep cost. 

Send for the interesting booklet "Neb) Departure Sail 
"Bearings and What they mean to the Car Owner." 

THE NEW DEPARTURE MANUFACTURING CO. 



BRISTOL, CONN. 



818-20 FORD BUILDING, DETROIT 
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BALL BEARIN65 



(Pat*nt*d) 




In this respect machines are like men— their 
worth lies in their capacity for bearing respon- 
sibilities. Upon the magneto and lighting gen- 
erator rests the responsibility for the satisfac- 
tory performance of a car or truck. And it is a 
significant fact that, almost without exception, 
those electrical accessories having the highest 
reputation for dependability, used upon cars 
of the highest repute, are insured against bear- 
ing trouble by means of " NORfflfl " Bearings. 
Which simply means that " NORfflrT Bearings 
are known to be trustworthy bearings — and 
their presence in a magneto or lighting gen- 
erator is an evidence of that quality which 
makes for long service. 

Be Sure — See That Your 
Electrical Accessories 
Are "USBBBT Equipped 




THE N9RMA CftAFflNy OF AMERICA 

17 PO BRCA DWfl y NEW VORK. 

Ball, Roller, Thrust and Combination Bearings. 
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Endorsed by the whole 
Industry but unequalled 
In VALUE, dollar-for-dollar 
of the price ! 

No man entering the motor industry can overlook a line that so thoroughly 
dominates the market as does Studebaker with the new Series 18 cars. 

The best proof of Studebaker's great value is to be found in the industry's own 
figures. The comparative analysis recently made by the leading trade publications 
shows, in cold figures, that the motor car prospect who wants all the essentials 
that a Studebaker offers cannot obtain them in any other car without paying 
hundreds of dollars more. 

Studebaker not only gives the buying public what it wants — but also what the 
whole industry approves as good engineering practice. That's why over 6500 
of the country's most progressive men find it profitable to represent Studebaker — 
because it pays to be a Studebaker dealer. 

STUDEBAKER 

SOUTH BEND, IND. DETROIT, MICH. WALKER VI LLE, ONT. 

Address all correspondence to Detroit 



The car that the Studebaker Dealer sells 
combines more of the most popular and 
saleable features than any other car— at a 
price that makes it the great value of 1917 



It pays to be a ^ 
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Chandler Earns 
$24.51 on Stock 

Dividends Totaled $700,000— 
Surplus $1,190,786— Gross 
Profits $2,401,862 

Cleveland, Feb. 13 — A net profit of 
$1,716,166 is reported by the Chandler 
Motor Car Co. in its report for the year 
ended Dec. 31. This is equal to $24.51 
per share of stock. The company paid 
cash dividends aggregating $700,000 on 
the $7,000,000 capital stock outstanding 
and added the balance of $1,016,166 to 
surplus. 

Gross profits from the sale of its cars 
and parts, after deducting cost of labor, 
material and manufacturing expense, was 
$2,401,862. Interest and other miscellan- 
eous income was $31,907, making total 
income $2,433,769. Selling, advertising 
and general expenses amounted to $717,- 
604, which left the balance of net profits 
at $1,716,165. 

Orders on hand for delivery of cars 
during 1917 are 50 per cent greater than 
its entire production of 1916. F. C. 
Chandler, president of the company, in 
his remarks to the stockholders said in 
part: "New improved fireproof build- 
ings have just been completed which 
double the floorspace and which will en- 
able the company to take care of the in- 
creased production necessary to supply 
the growing demand for Chandler cars. 
The foreign business has shown a wonder- 
ful development, and we look forward to 
a very large business from this trade." 

The condensed balance sheet of the 
company, at the close of business Dec. 
31, 1916, appears in adjoining column. 

Rickenbacher Back in U. S. 

New York, Feb. 14— Eddie Ricken- 
bacher arrived in this city from Wolver- 
hampton, England, on Monday, after a 
visit of over 2 months in Europe to 
purchase two racing cars for this year's 
campaign. Rickenbacher was at the 



Sunbeam plant for some time where he 
superintended the building of two six- 
cylinder, 150-hp. racers of 300 cu. in. 
displacement. 

Mr. Rickenbacher states that if war 
is declared the cars will be left in 
England. They are equipped with 
aviation motors and aluminum bodies. 
One of the engines was tried out on the 
Brookland's track and a lap was made 
at the rate of 119 m.p.h. Mr. Ricken- 
bacher will leave this city for Detroit 
and other cities and will be on the 
Pacific Coast for some time. He will 
return to this city in 3 weeks. 

Federal Truck Capital $2,000,000 
Detroit, Feb. 13 — The stockholders of 
the Federal Motor Truck Co. met here 
to-day, and voted to increase the capital 
from $500,000 to $2,000,000. The increase 
entails distribution of a stock dividend 
of 100 per cent through transfer, of 
$500,000 of surplus to the capital account. 
All of the officers and directors of the 
company were re-elected. 

Dunlap Leaves Export Business 

Detroit, Feb. 13 — C. H. Dunlap, former 
export manager for the Hupp Motor Car 
Co., has resigned the vice-presidency of 
an export company with which he has re- 
cently been connected, and gone to Cali- 
fornia. The change is made because of 
war conditions. Mr. Dunlap will an- 
nounce his plans in the near future. 



CHANDLER BALANCE SHEET 
Asset* 

Land and buildings $475,062 

Good will 5,000.000 

Cash 1,800,422 

Customers' notes 14,215 

Customers' accounts 53,181 

Cars sold for export 123,287 

Merchandise inventory 1,876,983 

Taft Avenue Construction Co. stock. 32,000 

Advances to manufacturers 72,867 

Prepaid expenses, etc 30,830 

Total $9,478,849 

Liabilities 

Unpaid purchases and expenses $905,798 

Dealers' deposits 113,928 

Dividend payable Jan. 2, 1917 210,000 

Accrued taxes, etc., not yet due 53,122 

Reserve for contingencies 6,214 

Capital stock outstanding 7,000,000 

Surplus 1,190,786 



Miller Sales Total 
$7,583,605 

1916 Increasefrom$3,216,000— 
Earnings $952,952 in 
15 Months 

Akron, Feb. 14 — The Miller Rubber 
Co. increased its total sales from $3,216,- 
000 in 1915 to $7,583,605.95 in 1916 with 
prospects from $10,000,000 to $12,000,000 
sales for 1917. 

The 1916 figures are for 15 months, 
owing to a change in the fiscal year. The 
company doubled the factory and land 
holdings in 1916. It is at present erect- 
ing a seven-story building. 

The surplus on Oct. 1, 1915, was $831,- 
746.99. Earnings on Oct. 1, 1915, to 
Dec. 31, 1916, were $952,952 with a total 
of $1,784,699 less the common stock divi- 
dend of $1,000,000 depreciation and ex- 
penses of increased capitalization of 
$232,795.84 and dividends of $259,958. 
With a total of $1,592,753.94, the surplus 
on Dec. 31, 1916, was $291,945. 

The company will issue $500,000 in new 
common stock. Present shareholders will 
have the right to purchase shares of the 
new stock at par. 



To Relieve Detroit Coal Situation 

Detroit, Feb. 13 — Detroit is just keep- 
ing ahead of collapse so far as coal is 
concerned. The Detroit Edison Co., which 
announced Monday that it had sufficient 
coal to keep running until Thursday with- 
out shutting off power from factories, 
hopes to extend the time when the coal 
en route to-day has been checked. All of 
Detroit is economizing in power as much 
as possible and a number of companies 
have made short shutdowns. Among 
them is the Michigan Steel Castings Co. 
which closed Monday and will resume 
operations Wednesday if the shortage is 
relieved. This company uses a consider- 
able amount of power from the Edison 
Co. in operating its plant. 
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Mitchell 1916 Income 

$1,188,398 

Equal to $9.50 a Share— Sur- 
plus Is $361,619— Divi- 
dends Total $187,500 

Racine, Wis., Feb. 14 — The Mitchell 
Motors Co., this city, in the year ending 
Oct. 31, 1916, reports a net income of 
11,188,398, equal to $9.50 a share on the 
125,000 shares of stock outstanding. The 
surplus amounted to $361,618, after pay- 
ing dividends of $187,500. 

The income account is as follows: 

Net operating profits $1,282,762 

Other income '. 119,354 

Total Income $1,402,116 

Taxes, extraordinary expenses and 
interest 213,718 

Income for year $1,188,398 

Mitchell-Lewis Motor adjustment... 514,142 

Balance $674,256 

Special reserves 125,137 

Balance $549,119 

Dividend paid 187.500 

Surplus $361,619 

The balance sheet as of Oct. 31, 1916, 
follows : 

Assets 

Cash $514,843 

Notes and accounts receivable 491,726 

Inventories 2,729,598 

Deferred charges 34,072 

Real estate, etc 2,501,632 

Investments 4 1,073 

Total $6,312,947 

Liabilities 

Accounts payable $676,369 

Dividends payable 187,600 

Accrued wages, taxes, etc 4,184,032 

Debenture notes 275,000 

Reserves 110,000 

Contingent items 175,000 

Notes receivable, discounted 29,863 

Capital in surplus. May 31 4,518,427 

Surplus as annexed 361,618 

Total $6,312,947 

Cochrane with General Motors Truck Co. 

Detroit, Feb. 9— W. B. Cochrane has 
joined the forces of the General Motors 
Truck Co. of Pontiac, and will be in 
charge of Pacific coast business. 

Myers General Engineering Co. Director 
Detroit, Feb. 9— T. P. Myers has been 
elected a director of the General En- 
gineering Co. He is sales manager. 

Cook on Goodrich Executive Staff 

Akron, Feb. 9 — C. E. Cook has been 
appointed to the executive staff of the 
central office of the B. F. Goodrich Co. in 
Akron. He has been Pacific Coast man- 
ager for the company. Frank R. Carroll 
has been put in charge of the Coast ter- 
ritory. He was formerly manager of the 
Los Angeles branch. 

Senate Caucus Quashes Webb Bill 

Washington, Feb. 11 — At attempt to 
attach the Webb bill as a rider upon the 
revenue bill was defeated in the Demo- 
cratic caucus of the Senate held yester- 
day. It is believed that this kills the 
chances of this measure passing during 



the present session. The proposed law 
would allow corporations to form joint 
selling agencies for foreign trade pur- 
poses. 

Secretary Patchin of the Foreign Trade 
Council in New York interviewed Sen- 
ators yesterday, and Senator Lewis made 
the proposal to tack the Webb bill on 
the revenue act. The suggestion was op- 
posed strenuously, certain Senators say- 
ing that they would talk indefinitely and 
prevent it from coming to a vote if the 
measure appeared in the Senate. 

Price Leaves Overland Sales 

Chicago, Feb. 10— Charles W. Price 
has retired as distributor of Overlands 
in Chicago and surrounding territory 
and, at his request, the Willys-Overland, 
Inc., Toledo, has purchased his interest 
in the Overland Motor Co., the local dis- 
tributing organization. Price's retire- 
ment has been caused by health condi- 
tions and outside financial interests. 
Joseph H. McDuffee, assistant sales 
manager at the Overland plant, has been 
placed in charge of the Chicago business. 

Olympian Motor Co. Doubles Capital 

Pontiac, Mich., Feb. 9 — The Olympian 
Motor Co. has increased its capital from 
$1,000,000 to $2,000,000 for general ex- 
pansion purposes. 

Aeroplane Makers Unite 
for Defense 

Fifteen Form Aeronautic Mfg. 
Assn. — Output 175 Planes 
Weekly 

New York, Feb. 12 — Fifteen aeroplane 
manufacturing companies joined forces 
for the defense of the United States at 
a meeting in the Hotel Manhattan yes- 
terday afternoon. The new league took 
the name of the Aeronautic Mfg. Assn. 
The members have a combined investment 
of $30,000,000 and can turn out 175 aero- 
planes weekly if need be. 

Harry Bowers Mingle of the Standard 
Aero Corp., president of the association, 
sent the following telegram to President 
Wilson : 

"Aeronautic manufacturers have to- 
day organized for the purpose of co- 
operating with the government. We 
pledge our full support and place our 
combined efforts and resources at your 
command." 

The firms represented were: Inter- 
national Aircraft Co., Bourges Co., Curtis 
Aeroplane Co., Thomas Morse Aircraft 
Co., F. H. Flint Engineering Co., United 
Eastern Aeroplane Co., Gallaudet Co., 
Brook Aircraft Co., General Aeroplane 
Co., American Motoplane Co., Aeroplane 
Company, A. S. Heinrick Corp., Standard 
Aero Corp., F. F. Pierce Aero Corp., and 
Benoist Corp. 



S. A. E. Aero Session 
Success 

Standards Appreciated — War 
Films Shown— Talks on Gyro- 
scope, Engines and Wings 

New York, Feb. 10— The first avia- 
tion session of the Society of Automotive 
Engineers held yesterday proved an un- 
qualified success. The two papers on 
standardization given in the afternoon 
evoked a vigorous discussion of which 
the most striking part was the obvious 
readiness of the aeroplane manufacturers 
to draw upon the store of experience and 
standards possessed by the automobile 
industry. There Is no need for standards 
propaganda as there was when automo- 
bile standards were first proposed. On 
the other hand, the aviation industry is 
calling out for standards, fully appre- 
ciating the benefits which would result 
from their use, benefits not so much of 
price as quick supply and rapid replace- 
ment. 

In the evening a crowd of over 350 
gathered, and there were shown again 
the series of war films, which were a 
feature of the winter meeting of the so- 
ciety. These were followed by Mr. Sper- 
ry's paper on "Air Navigation Over 
Water." Mr. Sperry did not read the 
paper, but talked on the gyroscope and 
his various inventions, explaining clearly 
the operation of the different devices. 

Following him, Prof. Pawlowski read 
his paper on "Wing Construction," which 
is reprinted elsewhere in this issue, and 
finally Leigh M. Griffith delivered his 
paper on "Aeroplane Engine Construc- 
tion," which was digested very fully in 
the last issue of The Automobile. 

Good Discussion 

This paper was discussed more vigor- 
ously than either of the others, since 
there were a larger number present quali- 
fied to speak on the subject at issue. 
The majority of Mr. Griffith's conten- 
tions were not assailed, very few of the 
speakers apparently caring to commit 
themselves to the expression of any very 
different opinions. The discussion showed 
a distinct tendency to center about the 
spark plug as being the weakest spot 
in the present day aviation engine, and 
there seemed the general view that some 
drastic changes would have to be made, 
that mere petty improvement of the spark 
plug as we know it is not going to prove 
the final answer. 

Innes Factory Manager of Chevrolet 
Detroit, Feb. 10 — H. L. Innes has 
joined the Chevrolet Motor Co. as fac- 
tory manager. His resignation from 
Dodge Bros, was recently reported in 
The Automobile. 
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M. & A. M. Attacks 
Revenue Bill 

Admits Aeroplane Motor and 
Parts Makers to Membership 
— Reviews Morrison Act 

New York, Feb. 13— "An additional 
unwarranted and burdensome tax upon 
industry" is the Administration's revenue 
bill, in the opinion of the executive com- 
mittee of the M. & A. M. as stated at the 
monthly meeting held in New York head- 
quarters last week. The claim is that 
the burden will fall heavily on a few 
States at first. 

It was decided to admit aeroplane 
motor parts and accessories makers to 
the society. The Morrison bill proposing 
a Federal bureau for the registration 
of design was referred to Christian Girl, 
W. O. Rutherford, and James H. Foster 
to determine what attitude the association 
would take after a canvass of the mem- 
bership. Dayton Engineering Labora- 
tories Co. and the Parker Rust Proof Co. 
of America, Detroit, were admitted to 
membership. 

Stoll General Motor Truck Sales Mgr. 

Pontiac, Mich., Feb. 9 — 0. E. Stoll 
has been appointed sales manager of the 
General Motor Truck Co. He will direct 
the selling policies over Pontiac. He 
succeeds W. K. Chilcott. Mr. Stoll has 
been manager of the company's Phila- 
delphia branch. 

* Higbie and O'Hara Hayes Directors 

Detroit, Feb. 10— C. Higbie and J. F. 
O'Hara have been added to the direc- 
torate of the Hayes Mfg. Co. 

Alien Manages Hall Kenosha Factory 

Kenosha, Wis., Feb. 10 — C. E. Allen 
will manage the factory at Kenosha of 
the C. M. Hall Lamp Co., which the com- 
pany now operates following its pur- 
chase from the Badger Brass Mfg. Co. 
He has been superintendent of the De- 
troit plant. 

Hodge Heads Traffic Committee 
Detroit, Feb. 9— The Detroit traffic 
committee of the National Automobile 
Chamber of Commerce held its monthly 
meeting yesterday. New car service 
rules as formulated by the railroad and 
approved by the interstate commission 
were submitted to the committee by J. 
S. Marvin, general traffic manager of the 
N. A. C. C, and were discussed. The 
committee believes that the new rules 
will be valuable to the industry since 
they will enforce the home routing of 
cars. 

Election of officers for the committee 



was held, and the following were selected 
for this year: E. N. Hodges, traffic man- 
ager of the Hupp Motor Car Co., chair- 
man; J. A. Gardner, traffic manager of 
the Hudson Motor Car Co., vice-chair- 
man; Hugh Higginbottom, traffic man- 
ager of Dodge Brothers, secretary. 
Among the factories represented at the 
meeting were the Willys-Overland Co., 
Chalmers Motor Car Co., King Motor Co., 
Hudson Motor Car Co., Cadillac Motor 
Car Co., Anderson Electric Car Co., 
Studebaker Corp., Hupp Motor Car Co. 
and Dodge Brothers. 

Ball in Milwaukee Engineering School 

Milwaukee, Wis., Feb. 12— J. D. Ball, 
Schenectady, N. Y., late of the consult- 
ing engineering department of the Gen- 
eral Electric Co., and assistant to Dr. 
Charles P. Steinmetz for the past 9 
years, has accepted the appointment of 
professor of electrical engineering in the 
Milwaukee School of Engineering. Mr. 
Ball is a graduate of the University of 
Illinois and a member of the American 
Institute of Electrical Engineers. 

Three More Makers for 
Cleveland 

Companies Manufacture Automo- 
biles, Trucks and Electric 
Vehicles, Respectively 

Cleveland, Feb. 9 — Three automobile 
manufacturers will move their factories 
from Michigan to Cleveland next fall. 
One company is planning to manufacture 
touring cars, another will turn out trucks 
of extra heavy pattern, and the third 
will manufacture electric vehicles. These 
concerns follow on the heels of the Grant, 
Abbott and Hal companies, which have 
moved from other cities here within 6 
months. One of the three manufacturers, 
whose names must be withheld at this 
time, is among the largest automobile 
makers in America. 

Thompson Is Stutz General Manager 

Indianapolis, Feb. 13 — William N. 
Thompson, sales manager of the Stutz 
Motor Car Co., has been made treasurer 
and general manager of the company, 
succeeding the late Henry F. Campbell. 
His place is taken by Thomas Marshall, 
formerly with the Stutz company and 
more recently with Willys-Overland, Inc. 

Jones Resigns from Empire 

Indianapolis, Feb. 13 — Tom Jones, 
export ' and advertising manager of the 
Empire Automobile Co., this city, has 
resigned. He will sail for London to be- 
come affiliated with a large export house. 
Mr. Jones was formerly connected with 
the Marion and R-C-H companies. 



More Car Factories 
for War Use 

Peerless, Studebaker and 
Cruiser Offer Plants— Fire- 
stone Tire Volunteers 

Washington, Feb. 14 — Offers from 
automobile and other manufacturers con- 
tinue to deluge the war department, stat- 
ing that their facilities are at the service 
of the government if the occasion de- 
mands it. Peerless Motor Car Co., Cleve- 
land, Studebaker Corp., South Bend and 
Detroit, and the Cruiser Motor Car Co., 
Chicago, have volunteered their plants 
during the past week. 

Firestone Tire & Rubber Co., Akron, 
is willing to place its facilities at the 
service of the government, the Danubil 
Co. of New York, manufacturers of en- 
gineers' packing materials; the Taylor 
Instrument Co. of Boston, manufacturers 
of recording devices and gages; the 
Warner & Swazey Engineering Co., 
Cleveland; the United Glove and Rubber 
Mfg. Co. of Washington, and the Gray 
Motor Co. of Detroit are among those 
who have indicated their readiness to use 
their factories for war purposes. 

The government has conferred with 
Christian Girl, president of the Standard 
Parts Co. of Cleveland, requesting the 
company's assistance in establishing a 
repair plant for motor trucks in El Paso, 
Tex. The government wishes the com- 
pany to conduct such a service station 
until the war department can take it over. 

Hudson Gets Government Shell Order 
Detroit, Feb. 9 — The Hudson Motor 
Car Co. has received a small order for 
shells from the U. S. Government to en- 
able it to put in sufficient equipment to 
train employees for such work in event of 
war needs. 

Waldron to Talk on Aeronautics 

Detroit, Feb. 10— Maj. S. D. Waldon 
of the United States Army will speak on 
"Aeronautics in War" at a meeting, Feb. 
16, of the Detroit chapter of the Sons 
of the American Revolution. 

DeCou with Smith Motor Truck 

Detroit, Feb. 12— J*. W. DeCou has be- 
come production manager of the Smith 
Motor Truck Corp. Mr. DeCou was form- 
erly the production manager for the 
Thomas B. Jeffrey Co. 

Detroit Section Nominates Waldon 
Chairman 

Detroit, Feb. 8— S. D. Waldon, form- 
erly connected with the Cadillac Motor 
Car Co. and vice-president of the Pack- 
ard Motor Car Co. in charge of en- 
gineering, yesterday received the nomina- 
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tion for chairman of the Detroit section 
of the Society of the Automotive En- 
gineers. C. C. Hinckly, chief engineer 
of the Chalmers Motor Car Co., was 
nominated vice-chairman; G. M. Holley 
of Holley Bros, for treasurer; W. B. 
Stout, an Aircraft Motor Engineer of 
the Packard Motor Car Co., for secre- 
tary, and L. D. Bollon, president of the 
Ainsworth Mfg. Co., for section member 
of the National Nominating Committee. 
Nomination committee for the Detroit 
section consisted of : H. W. Alden, of the 
Timken Detroit Axle Co.; J. G. Vincent, 
of the Packard Motor Car Co., and H. 
A. Brown, Jr., of the Hyatt Roller Bear- 
ing Co. 

Indiana S. A. E. To Discuss Cork 
Indianapolis, Feb. 10 — The History of 
Cork from the Tree to the User will be 
the subject of a paper to be read by 
H. W. Prentis of the Armstrong Cork Co. 
at the Feb. 16 meeting of the Indiana 
Section of the Society of Automotive En- 
gineers in the Assembly Hall of the Clay- 
pool Hotel. In addition to this paper, Mr. 
Kempter of the Geuder, Paeschke & Frey 
Co., Milwaukee, will give a talk on 
pressed steel. 

Senate Approves Taxing of Excess 
Profits 

Washington, Feb. 13 — The Demo- 
cratic members of the United States 
Senate in caucus have approved the 
emergency revenue bill as it passed the 
House, under which bill the excess 
profits item appears. This item has 
caused a vigorous protest to be made 
by manufacturers throughout the coun- 
try. It places a tax of 8 per cent on the 
net profits of corporations, joint stock 
companies or associations, insurance 
companies and partnerships, which are 
in excess of $5,000 and in excess of an 
amount equivalent to 8 per cent of the 
actual capital involved. That is, be- 
fore the tax attaches there is a flat re- 
duction of $5,000 from the total net 
profits and a further reduction of 8 per 
cent on the actual capital invested. 

Bakelite Is Cleveland S. A. E. Subject 
Cleveland, Feb. 13 — R. P. Jackson, 
engineer of the Westinghouse Electric & 
Mfg. Co., will present a paper on Fabri- 
cated Bakelite Materials for Application 
on Automobiles at a meeting of the Cleve- 
land section of the Society of Automotive 
Engineers. The meeting will be held Feb. 
16 at the Hollenden Hotel. 

Monroe Controls Middle West Sales 

Detroit, Feb. 14 — R. O. Monroe has 
been made manager of the Middle West 
sales for the Monroe Motor Co., with 
offices at South Bend, Ind. He is a son 
of R. F. Monroe, president of the com- 
pany. 



Dodge To Build 
Trucks 

Company Considering Plan To 
Add Delivery Car of Under 
1000 Lb. Capacity 

Detroit, Feb. 13 — Dodge Bros, will 
bring out a small truck. Reports have 
been circulated that the Dodge company 
has already brought out a commercial 
vehicle. These reports are untrue, al- 
though the Dodge company has under 
consideration the manufacture of a light 
delivery car which will probably not ex- 
ceed 1000-lb. capacity. 

An official of the Dodge company ex- 
plained to-day that there had been urgent 
requests from the dealers for a small 
truck, and it is to meet this demand that 
preliminary designs for a small unit are 
now being formulated. Before the truck 
is actually built, however, a few will be 
made up and given an exhaustive road 
test so that when the design is perfected, 
production will be uninterrupted by 
errors which might have occurred due 
to haste. The Dodge company has dis- 
couraged the overloading of its chassis 
with truck bodies that are too heavy, but 
to meet the requirements where it has 
been absolutely necessary, a few chassis 
have been furnished which are the same 
as the stock passenger cars except for 
oversized tires, heavier springs, etc. No 
efforts have been made to push this side 
of production, however; in fact, the 
Dodge company has discouraged the idea 
as much as possible. 

New Directors in Michigan Copper & 
Brass Co. 

Detroit, Feb. 13— The stockholders of 
the Michigan Copper & Brass Co. met 
here to-day and elected new officers and 
directors as follows: 

Officers: D. M. Ireland, president; J. J. 
Whitehead, first vice-president; H. H. 
Smith, second vice-president; A. L. Sim- 
mons, secretary; John S. Connell, treas- 
urer. Directors: C. S. Mott, of the West- 
on Mott Co., A. P. Sloan, of the United 
Motors Corp., W. P. Chrysler of the Buick 
Motor Co.; B. G. Goether, of the Hyatt 
Roller Bearing Co., J. H. Mallory; E. C. 
McCrone; D. M. Ireland; H. H. Smith 
and J. J. Whitehead. 

Mr. Whitehead and Mr. Smith are new 
officers. All of the directors with the 
exception of Mr. Ireland, Mr. Whitehead, 
and Mr. Smith are new members of the 
directorate. There was no action taken 
.on extra cash or stock dividends, though 
the surplus and earnings of the company 
are at this time understood to be equi- 
valent to 80 per cent on its $1,000,000 
capital. 

The directors have authorteed expendi- 



ture of $200,000 for expansion. The 
company has orders booked for 20,000,000 
lb. of product. The net earnings for 
the past year were $972,494.75, equiva- 
lent to 87 per cent on the capital stock. 
The year's dividend disbursements in- 
cluded 125 per cent stock dividend and 
aggregated $720,760, leaving an accumu- 
lated surplus of $844,411.87. Compared 
with $592,677.12 at the end of 1915, the 
company's balance sheet this year shows 
assets of $2,181,827.89. current liabilities 
$164,995.14, making a net working capi- 
tal or $1,244,613.21. There is no funded 
debt. The new controlling interests hold 
52,000 shares of stock, and proxies cov- 
ering 20,000 additional out of 11,485 
shares outstanding. 

Ford Starts Newark Plant 

Kearny, N. J., Feb. 13— The Ford Mo- 
tor Co. has started construction of its 
plant on the New Jersey meadows ad- 
jacent to Kearny, where 80 acres of 
ground have been purchased. It is ex- 
pected that the structure, which will be 
four stories, will be completed in about 
a year. It is stated that this location will 
afford better transportation facilities 
than the Long Island City plant which 
has been inadequate to supply the de- 
mand for domestic and foreign trade. 

197,687 Cars in Texas 

Austin, Tex., Feb. 13 — On Jan. 1 there 
were registered 197,687 cars and trucks 
in Texas, as compared with a total of 
137,807 on Jan. 1, 1916; an increase of 
44 per cent. 

These registration figures are not by 
any means complete, for the reason that 
there are thousands of cars in use in 
Texas which, in one way and another, 
have evaded registration. It is estimated, 
however, that the total number in the 
State is perhaps close to 215,000. 

Happy Farmer Tractor Enlarges 

LaCrosse, Wis., Feb. 12— To make 
possible a production of at least 2800 
Happy Farmer tractors during the cal- 
endar year the LaCrosse (Wis.) Tractor 
Co., the recent consolidation of the Sta- 
Rite Engine Co., LaCrosse, and the 
Happy Farmer Tractor Co., Minneap- 
olis, has leased the former plant of the 
Summit Stove Works at LaCrosse and 
will use it to handle the overflow from 
the main plant in that city. The com- 
pany started out to manufacture about 
1500 tractors this year, but up to Feb. 
1 had booked guaranteed orders for 2800 
machines. 

Blanchard, of Firestone, Dead 
Akron, Feb. 13 — Frank Blanchard, 
sales manager of the Firestone Tire & 
Rubber Co., died Monday as the result of 
a serious operation. 
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Batavia to Make 
Solid Tires 

Will Take Over Simplex Rubber 
Co. Patents and Property — 
Refinancing 

Batavia, N. Y., Feb. 10— The Batavia 
Rubber Co., this city, and the Simplex 
Rubber Co. of America, Ossining, N. Y., 
will merge, and the latter company is to 
assign all its property, patent rights and 
agreements to the local company, accord- 
ing to an agreement just announced. 

The Batavia company has for some 
time contemplated adding to its produc- 
tion solid rubber tires for trucks and 
also certain classes of mechanical rubber 
goods. The Simplex Rubber company has 
been operating since November, 1916, 
under patent license rights granted by 
the Simplex Rubber Co. of Willesden, 
England. As this company has been 
showing satisfactory results from its 
operations, the directors of the local com- 
pany have arranged for the merging and 
•sale of the company. 

By the new merger the Batavia com- 
pany will increase its capital stock and 
will issue stock in the ratio of $85 pre- 
ferred for each $100 of Simplex preferred 
and $55 of Batavia common for each $100 
of Simplex common. The capital stock 
of the Simplex company is $100,000 pre- 
ferred and $200,000 common. The Ba- 
tavia company is also to assume the out- 
standing notes of the Simplex company, 
amounting to about $50,000, and also 
their current liabilities for materials and 
supplies, etc. 

Form Rubber City Clearing Co. 

Akron, Feb. 10— The Rubber City 
Clearing Co. has been formed here with 
a capital of $100,000, to engage in the 
automobile accessories business. C. E. 
Williams of the Williams Motor Co. filed 
the application for incorporation. 

Wolverine Buys Factory Site 
Detroit, Feb. 9 — The Wolverine Trac- 
tor Co. has purchased land in West Dear- 
born, Mich., and will erect a factory and 
homes for workers. 

Ionia Body Plant at Grand Rapids 

Grand Rapids, Mich., Feb. 12 — The 
Ionia Auto Body Co. has purchased one 
of the plants of the Heinz Pickle Co. at 
this city for $85,000 and will move here 
in the near future. 

Nice Ball Bearing to Build 

Philadelphia, Feb. 10 — The Nice Ball 
Bearing Co., 504 Land Title Building, 
has purchased a large piece of ground 
on Hunting Park Avenue, on which it 
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plans to erect a building for the manu- 
facture of ball bearings. The ground 
measures 987 by 528 ft. and was bought 
for $71,365. The Nice Ball Bearing Co. 
was incorporated by Budd G. Nice and 
Frank Beemer less than a year ago and 
has since succeeded the Pressed Steel 
Manufacturing Co., also maker of ball 
bearings. 

American Motors Starts Manufacture 
Plainfield, N. J., Feb. 12— Production 
has started at the plant of the American 
Motors Corp. here. W. H. Crowley, re- 
cently wholesale manager for the Saxon 
Motor Co. of New York, has been made 
a district sales manager and is on the 
road in New York and Pennsylvania. 
C. W. Govan has likewise been made 
district sales manager for New England 
and Long Island. H. M. App legate, 
former advertising manager for Lee 
tires, will look after the advertising. 

Western Carbureter to Build 

Alma, Mich., Feb. 10— The Western 
Carbureter Co., this city, recently incor- 
porated for $120,000, has let contracts 
for a factory. Machinery will be in- 
stalled within 60 days. 

Grant-Lees Addition Nearly Ready 
Cleveland, Feb. 13 — The Grant-Lees 
Gear Co. addition on East Sixty-ninth 
Street will be ready for occupancy March 
1. The factory addition embraces 30,000 
sq. ft., is three stories high, of concrete 
and steel. The new facilities are expected 
to turn out 100,000 transmissions yearly. 

Duplex Truck Plans Plant 

Lansing, Mich., Feb. 12 — The Duplex 
Truck Co. has moved its executive offices 
from the old city hall building on East 
Michigan Avenue to the new Porter 
building at Capitol Avenue and Wash- 
tenaw Street. By the latter part of 
August the company expects to be in 
its own office building at Mt. Hope and 
Washington Avenues. Plans are going 
ahead for the erection of a new factory 
building in this section of the city, and 
it is expected the building will be 
equipped by next fall so that the equip- 
ment in Charlotte, Mich., where the com- 
pany now manufactures its trucks, may 
be brought here at that time. 

Duesenberg Plant for Newark 

Chicago, Feb. 10 — The Duesenberg 
Motor Co., this city, it is stated, is con- 
templating moving its plant to the At- 
lantic coast, where it will go in for large 
production work. Negotiations have been 
made for a 16-acre plant in Newark, N. 
J., where, it is stated, through better 
working and shipping conditions, the 
company will be able to give more at- 
tention to its production of aeroplane, 
automobile and motor boat engines. 
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Bethlehem Trucks in 
Two Models 

10,000 11/4- and 2%- Tonners 
for 1917— Prices Are $1,125 
and $1,665, Respectively 

Allentown, Pa., Feb. 13 — Two truck 
models have been placed on the market by 
the Bethlehem Motors Corp., this city, 
one of 1%-ton and the other of 2%-ton 
capacity. This concern, which has only 
been organized a few months, plans a 
production of 10,000 of these vehicles 
during the calendar year. They are 
of conventional design assembled from 
standard components and will be pro- 
duced both as stripped chassis and in sev- 
eral standard body types. Specifications 



Capacity, lb 2,600 4,500 

Price $1,126 11,665 

Wheelbaae, in 126 144 

Tires, front 34 x 3 34 x 4 

Tires, rear H x 4 34 x 6 

Bore, in 3% 4 

Stroke, in 414 4tt 

N. A. C. C. hp 22.5 25.$ 

Gear-ratio in high gear 7.4-1 8.8-1 

Final drive Internal Gear 

A Lycoming engine is used on the 
smaller model and a North American on 
the larger, both being Incorporated in 
unit with their clutches and gearsets as 
unit power plants suspended at three 
points from the main frame. The smaller 
engine is block-cast and the larger cast 
in pairs, both having valves to the left. 

Thermo - syphon water circulation 
through long, square-tubular, sheet- 
metal-cased radiators is employed on 
both models, and both have Bosch single 
magneto ignition with hand spark ad- 
vance. They are not provided with gover- 
nors. Gravity feed is used for the fuel line. 

Both models drive through dry-disk 
clutches and three-speed selective gear- 
sets, made by the Detroit Machine Co., 
to Russel internal-gear-driven rear axles, 
from which torque and propulsion are 
taken by the Sheldon springs. 



McCord Completes Refinancing 

Detroit, Feb. 9— McCord Mfg. Co. of 
Detroit and Chicago has dissolved its 
$750,000 organization; and the McCord 
Mfg. Co., Inc. of Milbrook, N. Y. and De- 
troit has been incorporated for $1,375,000. 

Drexel Acquires Body Equipment 

Chicago, Feb. 10— The Drexel Motor 
Car Co. has now acquired full equipment 
of the Staver body building plant, Chi- 
cago. A section of what was formerly 
the Staver factory has been occupied by 
the Drexel concern for some time. The 
plant recently became the property of 
the Studebaker Corp., which leased part 
of it to the Drexel company. 
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Trucks Favored in 
N. Y. Bills 

Scientific Report Ordered by 
Governor to Determine 
Equitable Tax 

New York, Feb. 13 — That motor truck 
owners and operators in New York state 
have partially succeeded in their efforts 
to change the present drastic Hewitt- 
Wells bills taxing trucks from double to 
fourteen times those of 1916 is mani- 
fested in the favorable attitude of Gov- 
ernor Whitman, who promised to create 
a new commission to determine a new 
schedule of fair and equitable fees at 
a public hearing recently. Arguments at 
this meeting were so convincingly put 
forth that the Governor practically 
agreed to form a new commission to con- 
sist of a road engineer, a state engineer 
and a motor truck engineer to make a 
scientific report on the entire matter and 
then report back to the Legislature for 
final action. 

On Feb. 7, the next day after the pub- 
lic hearing, Senator Murphy introduced 
a bill into the Senate providing that such 
a commission be appointed by the Gov- 
ernor and similar action was taken by 
Assemblyman Law in the Assembly. 

Another bill of perhaps equal im- 
portance was introduced into the Senate 
by Senator Slater and provides for the 
exemption of motor trucks and buses 
from local and general taxation in lieu 
of the present increased fees as ratified 
by the Hewitt-Wells bills. If the Slater 
bill is passed, and from indications it 
seems that it will, motor truck owners 
and operators will have much cause for 
rejoicing because the personal property 
and local taxes are of greater amount 
than the registration fees in practically 
all cases. If trucks are thus exempted 
from these taxes they will be in the same 
class as the passenger cars in the state 
so far as a single tax is concerned, for 
they have paid no personal property tax 
since the present tax of a fixed sum per 
horsepower rating went into effect sev- 
eral years ago. 

The great benefit accruing from the 
exemption of local and general taxation 
on trucks and buses may be gaged by a 
comparison of one or two sizes of trucks 
under the flat $5 fee per year as in 1916 
and the proposed fees according to the 
Hewitt- Wells bill if the local and general 
taxes are removed. For example: a con- 
ventional 1-ton truck costing approxi- 
mately $1,650, including an ordinary body, 
in 1916 had to pay a registration fee of 
$5 plus about 2 per cent of the valuation 
in local and general taxation, which 
amounted to $33, giving a total of $38. 

With the present fees as scheduled and 
ratified by the Hewitt-Wells bill, the reg- 



istration fee for the same truck, weighing 
between 2 and 3 tons, would amount to 
$15. This shows an actual saving to the 
owner of $23, provided the local and gen- 
eral taxes are eliminated. This saving 
will be proportionally increased as the 
size and value of the truck is increased, 
for the reason that the registration fees 
do not increase in the same ratio. 

Ostrom Resigns from Locomobile 

Bridgeport, Conn., Feb. 13 — C. C. 
Ostrom, purchasing, agent of the Loco- 
mobile Co. of America, has resigned to 
become associated with the Parish Mfg. 
Co., Reading, Pa., and Detroit. J. E. 
Forgy, present assistant purchasing 
agent, succeeds Mr. Ostrom. 

Sterling Tire Corp. Capital $2,500,000 
Rutherford. N. J., Feb. 10 — J. A. Miller 
of this city has incorporated in Delaware 
the Sterling Tire Corp., with a capital of 
$2,500,000 to manufacture tires. Otto 
Basten of East Rutherford, and Bartlett 
Greene, Passaic, are also interested in 
the company. 

Ford Not with Export House 

New York, Feb. 13— H. W. Ford, 
president and general manager of the 
Saxon Motor Car Corp., Detroit, is not 
a director or stockholder in the Foreign 
Industrial Corp., as was stated in The 
Automobile for Feb. 1. 

Russia Can Import Motor Vehicles 

New York, Feb. 10— In The Auto- 
mobile for Feb. 1 it was stated that the 
importation of automobiles and trucks 
into Russia had been prohibited. This 
was incorrect, as the vehicles prohibited 
do not include motor vehicles, the latter 
being covered by a special provision in 
the commercial treaty with France. 

Must File Standard Roller Claims 
Philadelphia, Feb. 9 — Standard Rol- 
ler Bearing Co. creditors must file their 
claims before Feb. 23, according to a 
decree handed down by Judge Thompson 
in the United States district court yes- 
terday. Any objections to the proposed 
purchase plan must be entered before the 
same date. Similar decrees were filed by 
Judge Rellstab in the United States dis- 
trict court at Trenton early this week. 

Gamble Resigns from Maxwell 

Detroit, Feb. 9 — T. S. Gamble, assist- 
ant sales manager of the Maxwell Motor 
Co., Inc., has resigned his position. Mr. 
Gamble will join an advertising company 
and have headquarters at Cleveland. 

Goodyear May Take K-S Plant 
Akron, Feb. 14 — It is reported that 
the Goodyear Tire & Rubber Co. will take 
over the local plant of the Kelly-Spring- 
field Tire Co., which is moving to Cum- 
berland, Md. 



Annual Registration 
For D. C. 

Tax of $5 Yearly Instead of 
Permanent License— Md. 
Cars Included 

Washington, Feb. 13— The District 
of Columbia appropriation bill just 
passed by the Senate, and which is now 
before the House for action, increases 
the District's automobile tax as follows: 

All automobiles in the future must 
pay a tax of $5 annually instead of a 
permanent license of $2 as heretofore, 
on all cars up to 30 hp. and an annual 
fee of $10 on all cars over 30 hp. 

In addition, cars from Maryland must 
get annual licenses hereafter unless 
Maryland repeals its present law under 
which District car owners are compelled 
to take out Maryland licenses. 

Record Show for Boston 

Boston, Feb. 13 — All previous records 
will be broken at the local automobile 
show, which opens in Mechanics Building 
and Horticultural Hall on March 3. To 
date there are eighty-six passenger 
vehicles and forty-two different makes 
of trucks. There will be four makes of 
electric passenger cars and two steam 
cars, the Stanley and Doble. The Boston 
show has had applications from 110 
passenger car makers, but many of these 
were unable to secure space because much 
of it was given to the truck companies. 

The Automobile Salon, which opens 
March 6 in the Copley-Plaza Hotel, is 
new to New England automobile trade. 
With few exceptions most of the cars 
shown in the Salon will also exhibit in 
Mechanics Building. The Salon will be 
treated as a separate show entirely, and 
an admission of $1 will be charged. Only 
one admission will be charged for Me- 
chanics Building and Horticultural Hall. 

Newark Show in Palace Ballroom 

Newark, N. J., Feb. 15 — The Newark 
Automobile Show has been transferred 
from the First Regiment Armory to the 
Palace Ballroom. The date, beginning 
Feb. 24 and continuing for a week, re- 
mains the same. The change in place is 
made because the armory may be needed 
for military purposes. 

Suit Against Stewart-Warner by Payton 

Chicago, Feb. 9— The filing of the 
Stewart- Warner Speedometer Corp. suit 
alleging infringement of its vacuum fuel 
feed system patents by the Sparks- With- 
ington Co. and the Heinze Electric Co., as 
announced last week, has brought to light 
the fact that a previous suit, in which 
the Stewart- Warner company was alleged 
to infringe, was filed March 29, 1916, by 



Digitized by 



Google 



February 15, 1917 



THE AUTOMOBILE 



357 



A. L. Payton, a garage owner of this city. 

It now develops that the Sparks- 
Withington Co. has arranged with Mr. 
Payton to manufacture the Sparton sys- 
tem under a patent license. 

Mr. Payton states that he now controls 
seven patents that have been issued to 
Seager, Harrington, Noyes Payton, and 
also five others which are not yet issued. 
Mr. Payton states that these patents 
cover both the fuel feed system and the 
carbureter and it is under these patents 
that the Sparton system has been manu- 
factured. 

It is expected that the case will come 
up within the next 60 days. 

Maxwell Buys Another Dayton Factory 
Dayton, Ohio, Feb. 10— The Maxwell 
Motor Co., Inc., has purchased the plant 
of the Manufacturers' Production Co., 
here, and will use it for the manufacture 
of enclosed bodies. This addition makes 
three plants in Dayton belonging to the 
Maxwell company. 

Porter Body Co. Organized 
Ypsilanti, Mich., Feb. 8 — The Porter 
Body Co. has been organized with $30,000 
capital to manufacture automobile parts. 
It succeeds the Globe Truck Co. in busi- 
ness. Officers include: David Killins, 
president; G. E. Roiter, vice-president; 
G. Killins, treasurer, and B. Killins, sec- 
retary. 

All Season Gets Briscoe Order 

Detroit, Feb. 14 — The All Season 
Body Co. has been incorporated for 
$500,000 to take over the plant of the 
Page Bros. Buggy Co., Marshall, Mich., 
and manufacture automobile bodies. The 
Briscoe company has placed an order 
for 5000 bodies with the new company. 
The officers of the new corporation are: 
W. L. Page, president; J. A. McAvoy, 
vice-president; E. E. Page, secretary; 
W. J. Dibble, treasurer. 



Harroun Rushes 
Construction 

Machine Shop and Assembly 
Building To Be Completed 
Soon — Production in March 

Wayne, Mich., Feb. 9— Within 15 
days, the machine shop and assembly 
building of the Harroun Motors Corp. 
factory will be practically completed. All 
of the structural work has now been 
erected for these two buildings, and the 
work to be done is of a nature that ren- 
ders progress quite rapid. This is mainly 
roof tiling and glazing. The buildings 
are arranged in the form of a T. The 
stem of the T is a long saw-tooth building 
with 105,000 sq. ft. of floor surface. It is 
750 ft. long and 140 ft. wide, and in- 
tended to be a progressive assembly 
plant and warehouse. 

The top of the T is formed by the ma- 
chine shop, which is a three-story build- 
ing, 75 ft. deep by 540 ft. long, having a 
total floorspace of 405,000 sq. ft. At 
present, only the first floor of this will be 
built. 

The steel work for the saw-tooth build- 
ing and machine shop has all been 
erected, and all the brick work and side 
wall sash on the saw-tooth building are 
put in place and ready for glazing. The 
brick work on the machine shop is now 
being done, and these two buildings are 
the ones which will be practically com- 
pleted in 15 days. 

The power house and coal pocket 
which has a capacity for a full winter's 
supply of coal, is now ready for the erec- 
tion of the steel, all the concrete having 
been poured. It is estimated that the 
buildings will be ready for the setting of 
machinery and the receiving of materials 
for manufacture by March 1. 

Up to date, the A. J. Smith Construc- 



tion Co., which is doing the work, has 
been paid $250,000 for construction, of 
which $115,000 is represented in the steel 
work alone and the balance in concrete, 
labor, etc. The entire building is in 
charge of the construction company, 
which is the same concern that built the 
latest Paige plant, the original Hudson 
plant, several of the Maxwell buildings, 
the Kelsey Wheel factory, and a number 
of others. The remaining work will cost 
$150,000. 

Present plans call for the beginning of 
production shortly after March 1. 

Sues Ford Motor Co. and Prudden Wheel 

Detroit, Feb. 10 — Dr. G. A. Trueman 
has filed suit against the Ford Motor Co. 
and the Prudden Wheel Co. for $100,000. 
Dr. Trueman experienced an accident 
which he claims lost him $100,000 in 
earnings, and states that the accident 
resulted when the front wheel of his 
Ford car broke down. The Ford com- 
pany states that it exercised all possible 
care in its selection of the wheel and 
that the plaintiff did not buy from them. 
The Prudden company pleads that it 
owed no duty to the plaintiff since it 
exercised all reasonable diligence in in- 
specting the wheel when it was sold to 
the Ford company. 

Plan Sale of National Tire & Rubber 

East Palestine, Ohio, Feb. 9 — The 
terms of sale of the National Tire & Rub- 
ber Co. have been concluded. The plant 
and good will are to be transferred to an 
Ohio corporation now being organized, 
which expects to capitalize at $1,000,000. 

Torbensen Axle Adds 30,000 Sq. Ft 

Cleveland, Feb. 10 — The Torbensen 
Axle Co., this city, is adding 30,000 sq. 
ft. to its plant. The addition comprises 
two buildings, one at the rear of the 




Machine shop and assembly building of Harroun Motors Corp., Wayne, Mich., to be completed this month 
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main factory, with dimensions of 220 by 
100 ft., and the other on the front end, 
10 by 80 ft The additions will be fin- 
ished in 60 days at a cost of $150,000. 

With these enlargements the Torben- 
sen company expects to double its axle 
output this year. Last year the plant 
manufactured 30,000 axles. 

The company is introducing a com- 
plete new line of front axles for com- 
mercial cars, and also 3% and 5-ton rear 
axles known as the Torbensen drive. 



Republic Track Plana Capital Increase 

Detroit, Feb. 10— The Republic Motor 
Truck Co., Alma, Mich., will ask its 
stockholders to approve an increase of 
capital stock from 62,500 shares of no 
par value to 100,000, on Feb. 28. 

The plant is said to be earning at a 
rate of $750,000 annually on its present 
capital, stock of which is selling at about 
$65. Directors propose to issue 15,000 
shares of the new stock at $100 a share 
to stockholders, though at this time it 
is not known how the difference between 
the present selling price and $100 will 
be made up. 



Briggs & Stratton Capital $250,000 
Milwaukee, Wis., Feb. 12 — The 
Briggs & Stratton Co., this city, manu- 
facturing ignition systems, electrical 
specialties, etc., has increased its capital 
stock from $50,000 to $250,000. The 
company is building a new plant, cost- 
ing $100,000, on Hopkins Street, near 
Teutonia Avenue, which is to be ready 
for occupancy about April 1. 



Bimel Spoke Increases Capital 

Portland, Ind., Feb. 9 — The Bimel 
Spoke & Auto Wheel Co., Portland, Ind., 
has increased its capital stock by issuing 
$50,000 preferred. 



Perfection Coil Spring Increases Capital 

Jackson, Mich., Feb. 12 — The Perfec- 
tion Coil Spring Co. has increased its 
capital from $20,000 to $100,000. 



Hydraulic Steel 
125% Dividend 

Stock Distribution To Be Made 
Soon — Making Common 
Stock $4,500,000 

Cleveland, Feb. 9 — The Hydraulic 
Pressed Steel Co. to-day announced that 
a stock dividend of 125 per cent on the 
common stock will be made soon. The 
board of directors proposes to increase 
the common capitalization from the pres- 
ent $1,500,000 to $4,500,000. Of the new 
stock $1,875,000 would be used as the 
stock dividend, $875,000 would be used in 
connection with acquisition of the Cleve- 
land Welding & Mfg. Co., which was 
paid for part with cash out of earnings, 
and $250,000 of the stock would remain 
in the Hydraulic treasury. The company 
has outstanding $1,000,000 preferred. 
The annual meeting was adjourned until 
March 14 in order to give sufficient time 
for formal notice of the plans. 



Hall Assets Total $1,209,778 
Detroit, Feb. 10— Assets of $1,209,778 
are disclosed in the consolidated balance 
sheet of the Hall Lamp Co. as of Jan. 1, 
1917. This figure is based on the local 
and Badger Brass plants. Of this amount 
cash is $19,819; accounts receivable, 
$155,031; inventories, $472,848; plant, 
machinery and equipment, $518,565; real 
estate, $40,262; capital stock, $750,000, 
and surplus, $1,209,776. 

Accounts payable total $32,701, while 
accrued expenses total $3,291; deferred, 
$3,242 ; patents, good will, contracts, etc., 
are set at $1. 

Rubber and Copper Prices Higher 
New York, Feb. 14 — Rubber and cop- 
per prices featured last week's market 
activities with rises. Rubber, on account 
of the German submarine warfare, rose 
4 cents a pound on Para, and 7% cents 
on Ceylon. Copper, on account of its 
scarcity and big demand, has reached 
34% cents a pound, or a gain of % cent 



Paily Market Reports for the Past Week 

Aluminum, lb 58 .58 .58 .58 

Antimony, lb 25 .26 .33 .33 

Bessemer Steel, ton 65.00 65.00 65.00 65.00 

Copper, Elec, lb 34 .34 .34 .34^5 

Copper. Lake, lb 34 .34 .34 .34 1 /, 

Cottonseed Oil, bbl 12.50 12.55 12.60 12.74 

Fish Oil, Menhaden, Brown, gal 74 .74 .74 .74 

Gasoline, Auto, bbl 23 .23 .23 .23 

Lard Oil, prime, gal 1.40 1.36 1.36 1.36 

Lead. 100 lb 9.50 8.30 9.00 9.50 

Linseed Oil, gal 94 .94 .94 .94 

Open-Hearth Steel, ton 65.00 65.00 65.00 65.00 

Petroleum, bb!., Kans., crude 3.05 3.05 3.05 3.05 

Petroleum, bbl., Pa., crude 1.70 1.70 1.70 1.70 

Rapeseed Oil. refined, gal 1.00 1.00 1.00 1.00 

Rubber, Fine Up-River, Para, lb 82 .82 .84 .86 

Rubber, Cevlon, First Latex, lb 85 .87 .89 .89 

Sulphuric Acid, 60 Baume, gal 1 00 1.00 1.00 1.00 

Tin, 100 lb...! 57.00 55.00 55.00 54.50 

Tire Scrap, lb 06S .06'A .06'/, .06'/ 2 



.58 

.33 + -08 
65.00 
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.94 
65.00 
3.05 
1.70 
1.00 
.86 
.92^ 
1.00 
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+ .04 
+ .07V, 
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for the week. Tin dropped $2.50 per 100> 
lb. to $54.50. 

Though tire profits last year were 
lowered by the rising costs of rubber 
and other materials, it is stated that sev- 
eral of the companies will not be ham- 
pered by the present rise. One of the 
large companies has enough crude rubber 
on hand to run its plant at capacity until 
next July. This rubber was bought far 
below the present market. 

Reports covering the world's total pro- 
duction of crude rubber indicate that 
the 1916 output amounted to 178,000 tons, 
of which 114,000 tons, or 64 per cent, 
were consumed in America. The con- 
sumption of rubber in America has more 
than doubled since 1914. The great rub- 
ber plantations of the East now produce 
about 75 per cent of the total and promise 
to show a decided increase for 1917. It 
is expected that this year's crop will 
amount to 235,000 tons. About 1,412,000 
acres are known to be under cultivation. 



Hoover Gross Earnings $1,310,000 

Detroit, Feb. 9— The Hoover Steel 
Ball Co., Ann Arbor, Mich., reports gross 
earnings for the past year of $1,310,000. 
The gross in 1915 was $493,000, and in 
1914 it was $163,000. 

Motor Products to Issue Notes 
Detroit, Feb. 10 — The Motor Products 
Corp. proposes to stockholders a plan to 
issue $1,000,000 notes, maturing serially 
every 6 months over a period of 5 years. 
The note issue will be made to fund the 
purchase of the plant formerly occupied 
by the Lozier Motor Co. The plant was 
bought during the past year, and pro- 
vided sufficient space for the consolida- 
tion of all operations by the local plants 
of the Motor Products Corp. into a single 
unit. 

In the 8 months ended December the 
volume of business transacted by the cor- 
poration amounted to $4,072,043, or on a 
basis of $6,108,064 per annum. The com- 
pany now has on its books unfilled orders 
amounting to $6,000,000. The earnings 
for the 8 months were on the basis of 
about $11 a share per annum on the out- 
standing capital stock. 

In the 8 months ended December, 1916, 
the Motor Products Co. transacted busi- 
ness amounting to $4,072,043, or at the 
rate of $6,108,064 per year, $11 per share 
on the common stock. Unfilled orders 
amount to $6,000,000. 

Dividends Declared 

Maxwell Motors Co., quarterly of 2% 
per cent on common; regular dividends 
on preferred. 

Pratt & Whitney Co., quarterly of 1% 
per cent on preferred, payable Feb. 20 
to stock of record Feb. 8. 

Studebaker Corp., quarterly of 2% per 
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cent on common and 1% per cent on pre- 
ferred, payable March 1 to holders of 
record Feb. 20. 

Torbensen Axle Co., 10 per cent on 
common, and quarterly of 1% per cent 
on preferred. 

Linde Air Products Co., quarterly of 
1% per cent on preferred, payable April 
2 to holders of March 20, and 2 per cent 
on common, payable March 21, to holders 
of March 20. Common holders will be 
offered additional common stock at par 
to extent of 30 per cent of holdings as of 
the close of business March 5, payable 
one-half on or before March 15, and bal- 
ance on or before June 15. Common stock 
increased from $8,000,000 to $15,000,000. 
Retiring directors and officers reelected. 

Youngstown Sheet & Tube Co., quarter- 
ly of 1% per cent on preferred, payable 
April 1 to stock of record March 20, and 
quarterly of $2 a share and an extra 
quarterly of $3 a share, on common, pay- 
able April 1 to stock of record March 20. 
Proposed 100 per cent stock dividend re- 
jected. 



White Taxed on Market Value 

Cleveland, Feb. 9 — The market value 
of a corporation's stock is the proper basis 
for tax assessment, according to the Ohio 
State tax commission decision with re- 
gard to the White Motor Car Co. The 
.decision followed an objection on the part 
of the company to having its valuation 
boosted from $3,167,000 to $14,000,000 by 
county auditor, John A. Zangle. The 
case, it is reported, will be appealed to 
the Ohio courts. 



Prices of Securities 
Lower 

Trend of Market Downward 
on Account of Pending 
Political Action 

New York, Feb. 13 — This week's au- 
tomobile security prices were governed 
wholly by the developments of the Ger- 
man submarine policy and the relations 
between that country and the United 
States. The trend of the market was 
downward on account of the holiday, 
there being very little activity. Prices 
in general on all the industrials which 
have shown strength during certain vicis- 
situdes were from a fraction to 15 points 
lower. On the other hand certain of the 
automobile and accessory issues showed 
renewed strength by chalking up sub- 
stantial gains of from 1 to 27 points. 

Fisk second preferred rose to 95 at a 
gain of 15 points; Maxwell first pre- 
ferred rose lVs points to 66^4, Stewart- 
Warner common rose 4 points to 85%, 
and Studebaker jumped to 107, a rise of 
27 points. 

Tire issues were on the average lower, 
with little activity. 

Saginaw Malleable Iron Co. Incorporated 

Saginaw, Mich., Feb. 10 — The Sagi- 
naw Malleable Iron Co. has received 
its incorporation papers. The officers 
elected were: C. F. Orozeski, president; 
W. J. Wickes, vice-president; J. Kirby, 



secretary, G. H. Hannum, treasurer. 
Directors include: W. J. Wickes, J. J. 
Kerns, C. T. Kerry, H. T. Robinson and 
C. F. Drozeski of this city, and E. J. 
Lobdell of the American Wood Rim Co. 
of Onway. 

Over-subscription of the stock of the 
company necessitated an increase in capi- 
talization from $350,000 to $400,000. The 
company now has a capitalization of 
$250,000 common stock and $150,000 pre- 
ferred stock. 

May List Pierce-Arrow Stock 

New York, Feb. 9 — It is expected that 
application will soon be made to list the 
securities of the Pierce-Arrow Motor Car 
Co. on the New York Stock Exchange. 
There are 100,000 shares of 8 per cent 
cumulative preferred stock, par value 
100, and 250,000 shares of common with- 
out par value. 

Detroit Corporations Are Consolidated 

Detroit, Feb. 12 — The plans for the 
consolidation of the Detroit Valve & 
Fittings Co. and the Detroit Brass 
Works, as reported in a previous issue 
of The Automobile, were given complete 
approval by stockholders in a special 
meeting held Feb. 10. The merger is to 
be consummated at once. 

Allen Joins Republic Motor Truck 
Detroit, Feb. 9 — Gould Allen has been 
appointed to the sales staff of the Re- 
public Motor Truck Co., Alma, Mich. He 
was formerly sales manager of the Col- 
bert Gear Co., Lockport, N. Y. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Nat 

Bid Asked Ch'ge 

Ajax Rubber Co 69 71 — !4 

Jf. I. Case T. M. Co. pfd 82 85 —1 

Chalmers Motor Co. com 25 30 — 5 

Chalmers Motor Co. pfd 

•Chandler Motor Car Co 95 X 97 —3 

Chevrolet Motor Co 95 100 —3 

Fisher Body Corp. com 35 40 — 2 

Fisher Body Corp. pfd 90 95 —3 

Fisk Rubber Co. com 60 80 —15 

Fisk Rubber Co 1st pfd 101 105 —3 

Fisk Rubber Co. 2nd pfd 95 102 +15 

Firestone Tire & Rubber Co. com 140 144 

Firestone Tire & Rubber Co. pfd 108 109 

•General Motors Co. com 104)4 106 —2 

•General Motors Co. pfd 88 89 

•B. F. Goodrich Co. com 55 55 Mi + H 

•B. F. Goodrich Co. pfd 109M 110)4 

GoodyearTire4RubberCo.com 270 275 

Goodyear Tire & Rubber Co. pfd 107 108 

Grant Motor Car Corp 6 8 

Hupp Motor Car Corp. com 4 5 

Hupp Motor Car Corp. pfd 

International Motor Co. com 15 19 — 1 

International Motor Co. 1st pfd 70 

International Motor Co. 2nd pfd 20 30 — 5 

•Kelly-Springfield Tire Co. com 51 53 —2 

•Kelly-Springfield Tire Co. 1st pfd 88 95 —2 

•Lee Rubber & Tire Corp 20)4 22 —2 

•MaxwellMotorCo.com 51 52 

•Maxwell Motor Co. 1st pfd 66)4 66« +\% 

•Maxwell Motor Co. 2nd pfd 34 35 

Miller Rubber Co. com 245 253 —7 

Miller Rubber Co. pfd 105*1 106« 

Packard Motor Car Co. com 154 

Packard Motor Car Co. pfd 102 

Paige-Detroit Motor Car Co 38 39 

Peerless Truck ft Motor Corp 16 18 

Portage Rubber Co. com 162 167 —4 

Portage Rubber Co. pfd 

Regal Motor Car Co. pfd 27 35 

Reo Motor Truck Co 

Reo Motor Car Co 34)4 35 

Saxon Motor Car Corp 47 48# — 4 

Springfield Body Corp- com 70 80 



Bid Asked 

Springfield Body Corp. pfd 110 120 

Standard Motor Construction Co 5)4 6>j 

Stewart- Warner Speed. Corp. com 85)4 8654 

•Studebaker Corp. com 102)4 103 

•Studebaker Corp. pfd 107 108)4 

Swinehart Tire & Rubber Co 80 85 

United Motors Corp 38)4 39 

*U. S. Rubber Co. com 52 5214 

•U. S. Rubber Co. pfd 106)4 107 

White Motor Co 47 48 

•Willys-Overland Co. com 31# 32 

•Willys-Overland Co. pfd 94 95 

•At close Feb. 10. 1917. Listed New York Stock Exchange. 



Net 
Ch'ge 

+ K 

+4 

+27 

— Vi 
—3)4 
+ 1)4 

= 8 
—1 



OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

ACTIVE STOCKS Net 

Bid Aeked Ch'ge 

Auto Body Co 33)4 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Co. com 9y, 10)4 +1'4 

Continental Motor Co. pfd 98 99 + 'A 

Ford Motor Co. of Canada 240 253 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 49 52 

Maxwell Motor Co. 1st pfd 

Packard Motor Car Co. com 148 150 

Packard Motor Car Co. pfd 101 Va 

Paige-Detroit Motor Car Co 3754 39'4 

W. K. Prudden Co 49 

Reo Motor Car Co 35J4 36'A Vt 

Studebaker Corp. com 100)4 104 +1K 

Studebaker Corp. pfd 

C. M. Hall Lamp Co 33 

INACTIVE STOCKS 

Atlas Droo Forpe Co 41 

Kelsey Wheel Co 54 59 +9 

Regal Motor far Co. pfd 27 33 
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Few Closed Cars at 
Indianapolis 

New Quarters Benefit Show — 
City a Shipping Center — 
Bank Clearings Gain 

Indianapolis, Feb. 13 — Indianapolis 
saw forty-five passenger car exhibits, 
forty-four accessory exhibits, eighteen 
truck and two tractor exhibits at the 
show which closed Saturday night. There 
were seventy-five touring cars, forty-nine 
roadsters, forty-one closed cars, twenty- 
seven trucks and two tractors on view. 

Indianapolis has unusual trade facili- 
ties. It is the center of population of 
the states and America's largest city not 
located on navigable water. Coal is 
cheap, close at hand and abundant. The 
Indiana coal fields, within a few miles of 
the city, are fifth in the total quantity 
mined. Shipping facilities are the best 
in the country. Indianapolis is the cen- 
ter of a spider web of railroads placing 
it within easy reach of all parts of In- 
diana, Michigan, Ohio, Kentucky and 
Illinois. Seventeen steam carriers and 
thirteen electric carriers center here, the 
latter making it the largest interurban 
center in the world. Close to a rich agri- 
cultural district, possessing raw mate- 
rial, power, labor, market and shipping 
facilities, Indianapolis possesses the five 
factors of industrial success. 

A Steady Growth 

This has resulted in a steady and 
healthy growth. In 1914 the population 
was 276,265; in 1916, 282,877; in 1916, 
291,940, and it is estimated that 1917 
will bring over 300,000. Bank clearings 
measure a marked increase in the busi- 
ness transacted in the city. The total 
for last week of $11,067,886 was ap- 
proximately 30 per cent more than that 
of the corresponding week last year. 
Postal receipts were about $200 a day 
larger than at this time a year ago. A 
marked increase in building permits is 
noted. 

Indiana claims to be the pioneer state 
in automobile manufacturing, and the 
second in production to-day. Ten car 
manufacturers are located in Indianapo- 
lis alone — the Cole, National, Pathfinder, 
Premier, Stutz, Marmon, Empire, Colo- 
nial, Hassler and Ford assembly plant. 
Thirteen other car manufacturers are 
located elsewhere in the state. The pro- 
duction from Indianapolis for 1916 was 
34,762 cars, of which 16,162 were as- 
sembled Fords. It is estimated that 
60,000 cars will be sent from Indianap- 
olis during the coming year. 

Because of the excellent shipping and 
manufacturing facilities, Indianapolis is 
a jobbing city. Many nationally-known 



accessory and parts manufacturers are 
located here. Among them are the Prest- 
O-Lite Co., the Parry Mfg. Co., the 
Wheeler-Schebler Co., the Hassler Motor 
Co., Wiedley Motors, the Butler Mfg. Co., 
and many others. 

In 1914 26,600 cars were sold; in 1915, 
30,415 cars; in 1916, 43,139 cars, and it 
is estimated that 60,000 cars will be pur- 
chased in the Indiana territory in the 
coming year. 

Indiana has good roads. Of course 
the business slackens up in the winter, 
but the problem of Illinois and the mud 
belt states is missing. A good roads 
bill is now in the Indiana Senate, pro- 
posing that the net proceeds from au- 
tomobile licenses be turned over to the 
fund for road construction. This amount 
is estimated to be from $700,000 to 
$1,000,000, and may be used to build up 
to 2000 miles of roads each year up to 
1920. The action on this bill is doubtful, 
as it is meeting with some opposition 
from the counties. 

Champion Motors to Open Chicago 
Branch 

Detroit, Feb. 9 — Champion Motors Co. 
will open a factory branch in Chicago in 
the very near future. 



Detroit Team Will Enter Reliability Run 

Detroit, Feb. 12 — Directors of Detroit 
Automobile Club will place a team in the 
inter-city Reliability Club run at Buffalo 
in July. The directors of the Detroit 
Athletic Club will consider the matter at 
their next meeting. If both clubs send 
teams, Detroit will be represented by ten 
cars. The reliability feature will cover 
3 days, starting each morning from Buf- 
falo and returning each evening. 
Chicago, New York, Indianapolis, Cleve- 
land, and Buffalo are scheduled to send 
teams. 

Safety Rail for Philadelphia Speedway 
Philadelphia, Feb. 13 — The Philadel- 
phia Motor Speedway Assn. will build 
a safety rail on the outside of its speed- 
way to prevent runaway racers from 
plunging off the higher banked curves. 
At the upper edge of the racing surface 
will be a rail; beyond the rail is a broad 
pathway, and at the outer edge of the 
pathway is another heavy rail sur- 
mounted by a screen or fence. 



Friendly Receiver for Crowther 

Rochester, N. Y., Feb. 13 — Friendly 
involuntary receivership has been entered 
by the Crowther Motor Co., this city, 
manufacturer for the Crowther-Duryea 
roller-driven chassis for business and 
passenger purposes. It is said that the 
concern is solvent, but that it needs 
$1,000,000 to do business on a sound basis. 



York Rich Field for 
Car Sales 

City Has 300 Industrial Plants 
— Surrounded by Corn 
and Tobacco Belt 

York, Pa., Feb. 10 — With the present 
industrial boom and prosperity of this 
great farming community car dealers 
predict 2500 car sales for the coming 
year, a business which will net them at 
least $2,600,000. Wage-earners low down 
on the financial scale are now purchas- 
ing more cars than ever. However, the 
majority of these are low-priced cars. In- 
creased wages to employees of industrial 
plants is given as the cause for this addi- 
tional business. The estimated popula- 
tion of York county is 150,000 and, tak- 
ing the number of cars registered, this 
would show that there is at least one 
automobile for at least every thirty per- 
sons. 

York's influence as an industrial cen- 
ter, has been of vast importance to the 
automobile dealer. More than 300 indus- 
trial plants are located here, their prod- 
ucts in 1916 amounting to more than 
$25,000,000. This is an increase of more 
than $4,000,000 for the past 2 years. The 
capital invested has increased from $29,- 
328,000 in 1914 to $33,596,000 in 1916. 

Deposits of the forty-two banking in- 
stitutions of York city and York county 
showed a gain of $3,213,850 for the year, 
the total deposits aggregating $26,736,- 
427. Business so extensive as to exceed 
capacity of industrial establishments, 
profits boosted by war and the resulting 
wage increases and bonuses are reflected 
in the bounding profits. These in 1915 
were 23,522,677, the largest recorded un- 
til that time. The bank clearings last 
year amounted to $53,801,614 as com- 
pared with $47,851,799 for 1916, a differ- 
ence of $5,949,716. 

Crop conditions in general have prob- 
ably never been better in this county. 
The corn crop was second in yield in the 
State and amounted to 4,715,820 bu., the 
largest ever groVm in the county. The 
average yield was ^5 bu. to the acre. The 
tobacco crop was also the largest ever 
grown in the county and was estimated at 
7,500,000 lb. This lias put much money 
in the farmers' pockfts, as the price of to- 
bacco has advanced las high as 20 cents a 
pound, where heretofore he received from 
8 to 12 cents a pourtd. The production of 
wheat in this territory was above the 
general average, the crop yielding a little 
more than 19 bu. a a acre. 

Goodyear Co. Makes Appointments 

Akron, Feb. 13— The Goodyear Tire 
& Rubber Co. has made several new ap- 
pointments as follows: 

C. W. Martin, Jr., tames charge of the 
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Southern district, with headquarters at 
Atlanta, Ga., after serving 5 years as 
manager of the motor truck tire de- 
partment. R. S. Wilson, who has been 
in charge of the service department, has 
assumed the duties of manager of the 
motor truck tire department. 

G. E. Brunner, who has been assistant 
to Mr. Wilson in the service department, 
has been advanced to the position of 
manager of the department. 

W. R. Bliss, formerly manager of the 
company's Boston branch, is now man- 
ager of the New York district. D. M. 
Colwell, who has been manager of the 
Southern district, becomes assistant 
manager of the New York district. 

B. S. Waterman, assistant manager of 
the New England district, assumes the 
management of the Boston branch, and 
will continue to look after the company's 
manufacturers' business in the New 
England district. 

Hare Heads New York Dealers 

New York, Feb. 9 — Fifty dealers at- 
tended the annual meeting and dinner of 
the Automobile Dealers Assn., Inc., held 
in the Oak Room of the Hotel Martinique 
last night. The following directors were 
elected to serve one year: E. S. Hare, 
Packard; C. M. Brown, Winton; H. H. 
Stratton, Dodge; Wm. C. Poertner, Na- 
tional; R. H. Johnston, White; S. DeB. 
Keim, Locomobile; William Parkinson, 
Stutz; F. J. Carrie, Marmon; W. T. 
Savoy, Autocar; John F. Plummer, 
Liberty. 

Packard Promotes Citizens Only 
Detroit, Feb. 9 — Packard Motor Car 
Corp. has reissued to its employees a 
statement of the Americans First policy 
founded a year ago. This provides for 
the promotion of citizens only. Foreign- 
ers will be welcome at the factory but 
will be expected to qualify for citizen- 
ship eventually. 

Maxfer Dealers Total 598 

Chicago, Feb. 10 — The Maxfer Truck 
& Tractor Co., this city, held its first 
annual banquet of its salesmen and exec- 
utives during the local show. There was 
turned in at this banquet $963,000 from 
the New York show and $983,000 from 
the Chicago show for this year's busi- 
ness. 

Dealers have increased 496 since last 
October, making a total to Feb. 1 of 598 

Boston Bank in Buenos Aires 

Boston, Feb. 12 — The First National 
Bank of Boston has established an Argen- 
tine branch in Buenos Aires, under the 
management of Noel F. Tribe, who has 
resided in that country for 20 years. The 
branch is intended for the use of Amer- 
ican interests in South America and the 
promotion of Latin- American trade. 



Delaware Boomed 
By War Profits 

Fruit, Textile and Leather 
Production Also Contributes 
to State's Wealth 

Wilmington, Feb. 10 — Naturally a 
rich State, Delaware is richer than ever 
this year. With its 200,000 people it is 
said to contribute more than Maryland or 
the District of Columbia in income taxes. 

Delaware has been wonderfully pros- 
perous for the past 2 years. The 
Du Pont munition works in Wilmington 
employ 20,000 persons, pay exceptionally 
high wages and a big bonus besides. 
There are also seventeen leather factories 
in the city which are doing the best busi- 
ness in their history, some being among 
the largest in the world; there are two 
shipbuilding industries here, one under 
Charles M. Schwab's control, turning out 
steel ships, and steel cars, etc., also some 
of the largest textile mills in the world, 
while this city is one of the centres of 
the fiber industry. Upward of $100,000,- 
000 in capital is invested in 280 establish- 
ments in Wilmington manufacturing 400 
lines of goods. 

The manufactured products last year 
were about $71,000,000. Last year the 
wages paid aggregated $20,000,000, $2,- 
000,000 more than during the preceding 
year. The bank clearings in Wilmington 
last year amounted to $156,985,973.06, as 
compared with $107,730,062 during 1915. 

The population of Wilmington last 
year, according to a police census, was 
106,374, as compared with 87,411, accord- 
ing to the government census of 1910. 
Permits for building operations valued at 
$2,788,028.06, were issued in Wilmington 
last year and for 1915 the aggregate was 
$1,524,852.05. Last year there were only 
58 business failures on the peninsula, 
with liabilities of $485,708.33, as com- 
pared with 83 failures during the preced- 
ing year and liabilities of $1,178,532.86. 

The good fortune has by no means been 
confined to the city, for, according to the 
Delaware State Board of Agriculture, the 
crops raised in the State last year were 
valued at $13,101,200, as compared with 
$9,157,680 in the year 1915. The volume 
last year was not quite as great as in 
the year before, but the prices were bet- 
ter. Delaware's chief agricultural indus- 
try now centers largely in berries, fruit, 
products for canning and market garden- 
ing and dairy products. Last year New 
Castle county, in which Wilmington is 
located, raised crops valued at $3,250,- 
000, as compared with $3,000,000 the year 
before, according to Prof. Harry Hay- 
ward, who is in charge of the agricul- 
tural department of Delaware College. 
Surveys made during the year by the 



college, in co-operation with the federal 
government, showed that in New Castle 
county the money invested in agriculture 
earned from 5 to 9 per cent, according 
to crops and conditions; in Kent and 
Sussex counties, Delaware, 7 to 9 per 
cent in the heavy berry sections, with a 
general average in those two counties 
of 5 to 6 per cent; the average on the 
whole peninsula being estimated at 6 per 
cent. Incidentally, the number of farm- 
ers who have bought motor cars was 
greater last year than ever before. While 
many are buying cars for pleasure, a 
large number find them a convenience 
and economical in their business. This 
trade is capable of large development. 
The farmer, however, is not the only new 
customer for the motor car dealer, for 
many of the small merchants and even 
some mechanics in the city are now own- 
ing cars. 

Last year approximately 2500 were 
sold in Delaware, the registration, 7102, 
showing an increase of 2445 over the pre- 
ceding year. This year's sales are ex- 
pected to be somewhere between 3500 and 
4000. In Delaware there are 412 dealers, 
about 350 garages and 275 repair shops. 

Automobile Mechanics Corp. Buys Two 
Companies 

New York, Feb. 12 — The Automobile 
Mechanics Corp. has bought the Abbott- 
Detroit Parts Corp. and the Marion Auto 
Service Co. It has also acquired the 
Elcar service for the eastern part of the 
United States and a large stock of Pull- 
man parts for the Pullman service. The 
company, which does extensive repair 
work, has taken new quarters at 221 
West Fifty-third Street, New York. 

Sales Agents for Hayes Wheels 

Detroit, Feb. 12 — F. E. Castle and H. 
W. Kyte have completed a transaction 
with the Hayes Wheel Co., Jackson, 
Mich., to become the general sales agents 
for wire wheels which this company will 
begin to manufacture. Mr. Kyte was 
formerly the manager of the Houk Manu- 
facturing Co., and Mr. Castle has been 
connected with the automobile accessory 
industry for the past 16 years. 

Harroun Signs Up Distributors 

Detroit, Feb. 12— Harroun Motors Co. 
has signed up a number of big distribu- 
tors in the past few weeks. Among these 
are: Mark-Roberts Motor Co., Seattle, 
Portland and Spokane; Lord Motor Car 
Co., Lincoln, Neb.; Southern Motors 
Corp., El Paso; Buxton-Phillips Motor 
Car Corp., Kansas City; Wetmore & 
Quinn, Detroit, and others. 

Chalmers Has $8,000,000 Material 
Detroit, Feb. 12— The Chalmers Motor 
Co. has $8,000,000 worth of material on 
hand. 
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The Aero Show 

IT is not easy to reckon up the value of an exhibi- 
tion like the aero show, because at present there 
are but few customers. The exhibition held this 
week in New York is composed of aeroplane build- 
ers and people who supply aeroplane builders with 
the things they need, but it is a much more impor- 
tant event than a mere get-together of the members 
of the youngest industry. 

It is essential for a new industry to attract atten- 
tion. It has got to popularize itself; it has got to 
stimulate public inmagination. Every industry de- 
pends for its success upon the men who are in it. 
It requires brains of all kinds and it is best served 
when it secures those brains young and vigorous. 
We do not know what will be the ultimate volume 
of aeroplane manufacture; we do not know how it 
will rank as an industry in the years to come, but 
we do know, and this it is certain, that it will be 
much larger and vastly more important than it is 
to-day. Although its main usefulness has so far 
been in war, the aeroplane is something far more 
than a weapon, and its commercial value will develop 
from its military value. 

The aero show stimulated thought among thous- 
ands of people who previously had never even seen 
a flying machine. There have been no great crowds, 
but the attendance has been good and the really 
deep interest of the most careless amongst the sight- 
seers was very noticeable. 



Elevated Automobile Streets 

CITIES such as New York, Chicago, Boston, and a 
few others will soon be face to face with the 
necessity of taking radical measures to relieve vehic- 
ular congestion. Already subways for automobiles 
have been suggested, the New York Times advo- 
cating such a system. The Automobile for several 
months has favored an elevated automobile road in 
New York for passenger car traffic. Such a roadway 
would extend from the lower end of the city north 
to Central Park, or perhaps further. With such 
an elevated system speeds of 40 m.p.h. would be 
permissible and the business man with offices on 
Wall Street or in the financial section would reach 
his office quicker than he can to-day on the subway. 

That there is prime necessity for such an elevated 
automobile road is evidenced by the congested 
traffic. It is so bad that automobile traffic in many 
business sections is as slow as walking. The greater 
usefulness of the automobile is being seriously ham- 
pered, and relief can only come through such an 
elevated system. With the elevated automobile road 
there would be provision to get onto it at every third 
or fourth street. The roadway would be divided for 
two-way traffic and would be controlled by a special 
traffic force. 

Parting From Gravity 

FOR us to get rid of the habit of estimating the 
quality of gasoline by means of its specific grav- 
ity or Baume will be hard. It will take a long time 
before even the trade ceases to trust in it and still 
longer before motorists realize its uselessness. More- 
over, there is nothing simpler to replace it. 

Probably we shall come ultimately to thinking of 
the starting and end points of the distillation curves, 
because these two temperatures do give some idea 
of what the gasoline is, but it is to be hoped that 
some simpler way of naming these figures may be 
devised. The starting point, the temperature at 
which the lightest fraction in the gasoline begins to 
boil, shows roughly how easy it will be to start on 
the fuel, and the end point, or the temperature as 
the last few drops of the heaviest constituent evapo- 
rate, shows roughly how easy it is to burn the fuel 
completely without leaving gummy or carbon de- 
posits in the cylinders. Unfortunately these two 
figures do not tell the thermal value of the fuel, 
which is its ability to produce power. 

In a rough way the lower the starting point and 
the lower the end point the "cleaner" is the gaso- 
line. European buyers till quite recently refused 
to take any gasoline with an end point higher than 
300 deg. Fahr. ; but many engineers now consider 
that this sort of gas, while clean enough, is not as 
good a fuel as one with a 400-deg. end point, and 
they are not prepared to say that one with a 450 
end point will not burn just as well in a modern 
engine. These things have got to be cleared up, 
but in reaching a conclusion the need for a simple 
way of naming the quality determining factors must 
not be overlooked. 
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Manufacturer 
to Distributor, 
Dealer, Buyer 



Second Article of 
The Automobile's 
New Department 



MERCHANDISING 



$50,000,000 To Be Spent on Aeroplanes Should Tempt 
Automobile Parts Makers To Get Busy in New Field 



THE most successful men and firms in any busi- 
ness are those who saw ah opportunity just a 
little before the rest and were not afraid to trust 
their own judgment. This is not perhaps so true of . 
the men with revolutionary ideas, but it is invariably 
true of those who supply the revolutionaries with 
what they need. 

The most successful firms in the automobile busi- 
ness are not the original builders of cars, but a study 
of the firms supplying the car builders shows that the 
early birds did most certainly secure the worms. Are 
we not going to see a repetition of this situation with 
respect to aircraft manufacture? 

Needs of Aviation Industry 

The design of an aeroplane is an entirely special 
business. It is not a thing to be embarked upon by 
any automobile manufacturer unless as a separate 
venture entirely unconnected with his existing busi- 
ness, but this is no reason why firms equipped for the 
supply of parts to automobile manufacturers should 
not add to their production articles which go to the 
construction of an aeroplane. 

In the case of engines, the automobile industry is 
already firmly established, since if many of the com- 
plete motors are made by concerns having no auto- 
mobile connection, still the valves, valve springs, cast- 
ings, forgings, spark plugs, carbureters, etc., all come 
from automobile sources. These things differ but very 
little from what is required in the making of auto- 
mobiles, but they do differ. So, when one turns to 
parts of planes themselves, it is a little surprising to 
find so many strange names among the makers of the 
innumerable small fittings which are a part of every 
machine. 

Field for Stampings 

To cite just a single example, in every aeroplane 
there are a great many parts made from sheet metal. 
Usually these are cut out by hand and formed by 
hand, each aeroplane manufacturer producing his own. 
They could be made on a production scale by stamp- 
ing, not only far more economically but far better, 
yet how many of the automobile stamping firms are 
making any real effort to get the aeroplane builders' 
business ? 

Following this item just a stage further, it may be 
argued that the total quantity required is in any case 
small ; that the permanency of the aeroplane business 
is still debatable; that there is so great a demand 
from the automobile manufacturers that it is not 



Worth while considering new and troublesome busi- 
'ness. It is difficult to believe that any of these argu- 
ments are really sound. 

The manufacturer or builder of aeroplanes is not 
for long going to be content to do Unnecessary work for 
himself. The making of the necessary woodwork, as- 
sembling, covering the wings, etc., is quite sufficient a 
business in itself. It needs a class of labor totally 
distinct from that required for the manufacture of 
metal fittings. The former is the essential feature 
of aeroplane making, the latter is the non-essential 
feature. 

With respect to the bolts used in aeroplane building, 
the wire strainers, and similar automatic machine tool 
produced parts, standardization permitting econom- 
ical quantity manufacture is coming rapidly. There 
is no reason why a certain amount of standardization 
in sheet metal parts is not followed, but both forms 
of standardizing will come much quicker if aided by 
the powerful influence which well-established manu- 
facturers of such specialties can bring to bear. At 
present, when the aeroplane builder has come to the 
automobile supply house he has usually been welcome. 

Magneto Industry Active 

Take the case of the magneto industry, and we see 
this entirely in the hands of firms famous in the auto- 
mobile world. The Splitdorf Co., for example, has 
had an engineer who for the past year or more has 
spent the whole of his time following up the Splitdorf 
magnetos in air service, tracking down any failure, 
discovering any shortcoming, investigating all possi- 
bilities for future improvement. No doubt the same 
is true also of other magneto concerns as it is true 
of the leading spark-plug makers and of the most 
up-to-date carbureter manufacturers. 

On the other hand, the case of the radiators is 
different; the radiator is as essential a part of a water- 
cooled power plant as the magneto ; being merely dead 
weight its efficiency is of high importance. Upon it 
falls the task of removing the heat as rapidly as pos- 
sible with as little water as possible. Nobody is better 
equipped for supplying the aeroplane with the radi- 
ators it needs than the automobile radiator manu- 
facturers. Yet it is obvious they have not taken a grip, 
and if ultimately they want to hold their proper place 
every week's delay is going to increase the difficulty 
of getting that grip. 

Aeroplanes are going to carry a good deal of elec- 
trical equipment. Their engines obviously will be 
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Examples 
of 

Aero Show 
Exhibits 



McCord is prepared to make aeroplane radiators and Goodyear already hat a large business 

with fabrics for aircraft 




Mutton 



There Is no plane without tome aluminum casting* and Stromberg Is paying close attention to aviation engine carburetlon 
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A booth was devoted to display of 6. A. E. standards and the adjoining one to samples of testing work by the Bureau of Standards 
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started electrically. Electricity will probably be used 
in some way in connection with controls. It is needed 
on military machines for radio apparatus. For the 
manufacture of compact light-weight electrical fit- 
tings, no one can compete with the automobile spe- 
cialists, if they will only take the trouble to bring 
their experience to bear upon the very few additional 
problems which appear in designing for aircraft, and 
just a few have realized this. It is a field that will pay 
in the future. 

Missing Opportunity 

The First National Aero Exhibition in New York 
shows that the automobile parts manufacturers have 
not yet realized the opportunities in the new field. 
Only a few of them are ready to go ahead after some 
of the $50,000,000 which the United States Govern- 
ment will spend on aircraft this year, to say nothing 



of the large sums which foreign governments are 
spending in this country. 

The aeroplane builder who wants something made 
for him has now got to seek out somebody to make it. 
He is not yet receiving many inquiries from parts 
manufacturers asking what they could make for him. 
To wait for the customer to come to you is a common 
fault with large firms, more especially when the new 
customer looks pretty small. The export trade of the 
United States has lost incredible sums of money 
through its apathy with respect to the South Amer- 
ican markets. The reason was no doubt that nobody 
felt very sure what sort of a fellow the South Amer- 
ican buyer really was. Our more progressive firms 
have got busy and found out, and it is high time that 
our automobile parts specialists got busy and found 
out about the consuming power of the aeroplane 
industry. 



Two Famous Engines 

rwiu E Gnome rotating engine exhibited by the General 
■* Vehicle Co. at the aero show, and the four and six 
cylinder Hispano-Suiza engines in the Wright-Martin 
booth are both being made /or foreign governments and 
the details regarding them which are at present available 
are somewhat meager. The Gnome seems to be precisely 
the same as it was several years ago, the cylinders still 
being turned from the solid billet and the crankcase made 
from two drop forgings. 




The Hispano motor is 
an aluminum cylinder 
job, the eight being ap- 
parently two fours so far 
as the cylinders are con- 
cerned. The overhead 
camshafts operate di- 
rectly upon the ends of 
the valves which are pro- 
vided with adjustable end 
pieces that act as the 
tappets. 
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Aeroplane Show Statistics and Details 



Engine 


Hp. 


B. 


& S. 


R.P.M. 


Cylinders 


Duesenberg 


400 


4J*x7 


2100 


12 


V 


Duesenberg 


70 


4J*x7 


1500 


4 


vertical 


Packard 


225 


4 


x6 


2180 


12 


V 


Trebert 


150 


4 


x4 


1500 


16 


revolving 


Frederickson .... 


70 




1000 


5 


revolving 




150 


5 




1500 


6 


vertical 


Wisconsin 


300 


5 




1500 


12 


V 


Gnome 


100 


4 


x6 


1200 


9 


revolving 


Knox 


300 


4^4x7 


1800 


12 


V 


Anzain 


220 


4 


x5 


1200 


20 


circular 


Roberts 


105 


5 




1300 


6 


vertical 


Thomas-Morse. 


135 


4 


x5H 


1200 


8 


V 



Number 
Carbureters 



Number 
Magnetos 



Valves 



Propeller 
Speed 



Material of 
Pistons 



Horizontal 
16 

I-head 

F-head 

Two-cycle 

I-head 

I-head 

I-head 

I-head 

I-head 

L-Head 



Direct 
Direct 
1250 
Direct 
Direct 
Direct 
Direct 
Direct 
1080 
Direct 
Direct 
Direct 



Aluminum alloy 
Aluminum alloy 
Aluminum alloy 
Magnalite 
Cast iron 
Aluminum alloy 
Aluminum alloy 
Steel 

Aluminum alloy 



Cast iron 
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BUR.GESS-DUNNE 



Engine 


Hp. 


B. & S. 


R.P.M. 


Cylinders 


Number 
Carbureters 


Number 
Magnetos 


Valves 


Propeller 
Speed 


Material in 
Pistons 


Aeromarine 


100 
90 
100 
200 
300 
150 
75 
150 
140 
35 


3^x5^ 

4 x4 
4^x5 

5 x7 
5 x7 
4.72x5.1 


2300 
1400 
1400 
1400 
1400 
1450 


8 V 
8 V 

8 V 

9 V 
12 V 

8 V 

4 vertical 
6 vertical 
8 V 

3 radial 


1 
1 
1 
2 
2 
1 
1 




I-head 
I-head 
I-head 
I-head 
I-head 
I-head 
I-head 
I-head 
I-head 
I-head 


1150 


Aluminum 
Aluminum 

Aluminum 

Aluminum 
Aluminum 


Curtiss 


1 

2 
2 
2 
2 
2 


Curtiss 




Curtiss 




Curtiss 




Wright-Martin . . 
Wright-Martin. . 
Hall-Scott 


Direct 




1375 
2000 


Direct 
Direct 




Pierce 


4 x5y 2 
4 x6 


1 


1 


Aluminum, 
Aluminum 



Plane 



Benoist . 



Thomas-Morse 
Cooper 



Aeromarine. 
Curtiss 



Curtiss 

Curtiss 

Burgess-Dunne 

Wright-Martin . 
Wright-Martin. 



Pierce 

Witteman . 



Type 



Bi-flying boat 



Military trac- 
tor biplane 
Bi-flying boat 



Biplane . 



Military trac- 
tor 

Bi-flying boat 
Triplane boat 
Bi-seaplane . 

Bi-military 
tractor 

Bi-tractor. . 



Biplane. . . . 
Bi-military 
tractor 



Wing Span 



Upper 



46' 

52'9" 
33' 

41' 

43'6" 

45 '2" 
40' 
46' 

29' 
50'7" 



26' 
42' 



Lower 



46' 

34' 
22' 

31' 

34' 

35'2" 
40' 
46' 

29' 
50'7" 



20' 
42' 



Chord 



5' 
5'3" 



5' 

5'2" 
'5 V 
5'8" 



5'6" 



Gap 



6' 
5' 

4'6" 

5'2" 
5'11' 
5'3" 
5'9J" 



5'6" 



Carry- 
ing 

Capa- 
city 



2200 
2150 

1900 

1890 

2100 
2450 
2400 

1725 
1905 



880 
1375 



Lifting 
Capa- 
city 



550 
700 

700 

485 

660 
1450 
900 

915 
983 



250 
600 



Propeller 



1 pusher 

1 tractor 
1 pusher 

1 tractor 
1 tractor 
1 pusher 
1 tractor 
1 tractor 

1 tractor 



1 tractor 
1 tractor 



Con- 
trol 



Dep. 
Dep. 

Dep. 
Dep. 
Dep. 
Dep. 
Dep. 

Dep. 



Dep. 
Dep. 



Price 



$6,500 



4,000 



9,000 



3,000 



Motor 



Roberts 100 
hp. in planes 

135 hp. 

70 hp. 

100 hp. 

90 hp. 

Curtiss 

100 hp. 

100 hp. 

Roberts 

100 hp. 

150 hp. 
Hispano- 
Suiza 

150 hp. 
Hall-Scott 

35 hp. 
90 hp. 
Hall-Scott 



Miscellaneous 



2 radiators, 1 
each side of mo- 
tor 



Flexible wings 
Flexible control 
surface 



Detachable nose 
Double radiator 
over motor 
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90,000 Cars for Northwest in 1917 

Minneapolis, Distributing Center of Great Agricultural 
Territory, Doubles Show Over 1916—216,936 Farmer 
Prospects— Crops in Four States Worth $555,572,000 



MINNEAPOLIS, Feb. 10— Sales of 
90,000 cars in the great dairy and 
agricultural territory served by 
Minneapolis are predicted for 1917 by 
branch managers and dealers at the an- 
nual show. This is an increase of 10,000 
over sales in 1916, and, moreover, there 
are 216,936 farmers in this territory who 
are prospective car owners. Industrial 
and financial conditions are more propi- 
tious than at any time in the history of 
the section and the crops of the coming 
year, the index to car sales, are expected 
to prove very heavy and enormously 
profitable. 

Show Doubled in Size 

The Minneapolis show, looked upon as 
one of the most important in the coun- 
try from a sales standpoint, is greatly 
improved over last year and practically 
doubled in size. A snowfall of almost un- 
precedented severity, the heaviest in 40 
years, kept thousands of enthusiastic car 
owners and dealers away from the open- 
ing, many towns not having seen a train 
for 2 weeks, but later a good representa- 
tion of the 3,000,000 or more population 
of the territory forced their way to this 
city, sometimes by dynamiting 15-ft. 
snowbanks to enable traffic to pass. 

Previously Minneapolis shows have 
been held in the Armory, but this build- 
ing was found to be too small, and ar- 
rangements were made this year to use 
the Mazda Lamp factory building, re- 
cently completed but not put into use on 
account of a lack of machinery. This 
building has 119,000 sq. ft. of floor space, 
whereas the Armory had but 65,000. 
Three floors and the basement were oc- 
cupied this year by the show and the 
exhibits numbered 238 as against 148 a 
year ago. Exhibitors of passenger cars 
increased from forty-eight last year to 
seventy-two this year, and the number 
of machines exhibited this year is 300, 
compared with 203 in 1916. Accessory 
exhibitors to the number of seventy-four 
displayed their wares this year, compared 
■with forty-eight last year. Thirty-six 
commercial car exhibits are made this 
year as against seven in 1916, and there 
are eight tractor exhibits this year, where 
there was none a year ago. In con- 
nection with the show Minneapolis-made 
products, ranging from beds to engines, 
were shown in a room adjoining the 
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show, occupying 13,600 sq. ft. of floor 
space. 

Comparing the Minneapolis show with 
those of New York and Chicago, it is 
found to be only slightly smaller when 
the number of exhibits are considered, 
and one has only to study the vast dis- 
tributing territory into which the Twin 
Cities distribute automobiles to And the 
reason for a show of such proportions. 

Territory's Wealth Enormous 

Without being specific as to the rich- 
ness of the states tributary to Min- 
neapolis, the extent of which is difficult 
to grasp unless one drives over the 
prairie, the crop reports give a fairly 
good idea of the buying possibilities found 
in the rural residents of this vast ter- 
ritory of the Northwest. Among the 
leading industries of the Minneapolis 
trade territory are farming, dairying, 
wool-growing, live-stock raising, manu- 
facturing and iron mining. Every one 
of these is active. Wages paid laboring 
men have advanced materially since a 
year ago, particularly in mining and 
manufacturing. Estimates of wages paid 
in the Butte and Anaconda districts of 
Montana, alone, are placed at $3,500,000 
a month, and all of this money is put 
into circulation, due to the high prices 
of living necessities. 

The wealth of the Great Northwest 
this year, while perhaps not as great as 
last year, is staggering. Creameries pay 
farmers about $30,000,000 a year for but- 
ter fat, while butter adds $40,000,000 
more. Receipts for live stock give 



farmers approximately $30,000,000 a year 
and the poultry division was estimated 
to pay $30,000,000 a year also. Esti- 
mates give the combined dairy and live 
stock receipts of Minnesota and the Da- 
kotas as $200,000,000 a year and estimates 
of cash available from all sources last 
year put the figure at $684,000,000, to 
which might be added the estimate by 
the Montana agriculture commissioner of 
$94,936,000 as the crop value of 1916 
for that state. In these four principal 
states the total crop of wheat, corn, oats, 
barley, rye and flax last year amounted 
to 963,561,000 bu. by government esti- 
mate valued at $555,572,000. 

Figures for the fiscal year ended Dec. 
31, 1916, and showing comparison be- 
tween 1915 and 1916 crops in Minnesota 
follow: 

1916 1915 
Bushels Bushels 

Wheat 170,208.650 169,981.320 

Corn 5,733,680 14,880,260 

Oats 49,467,830 21,924,230 

Barley 45,852,130 28,538,400 

Rye 6,880,650 5,210,190 

Flaxseed 7,461,210 7,189,160 

Barrels Barrels 
Flour shipped 21,300,894 

Receipts of wheat in Minneapolis are 
approximately 11,000,000 bu. less for 
1916 than 1915 and the total receipts of 
all grains were 1,000,000 bu. less the 
year of 1916 than its predecessor. The 
following table gives the receipts of grain 
in Minneapolis market as shown by the 
Chamber of Commerce report: 

1916 1915 

Bushels Bushels 

Wheat 131,947.620 142,669,370 

Corn 7,137,260 10,777,330 

Oats 42,535,710 33,544,650 

Barley 37,271,590 36,593,780 

Rye 7,202,030 6.236,660 

Flaxseed 8,797,460 6,148,970 

Total 234,891,570 235,970,760 

Barrels Barrels 
Flour 900.648 756,688 

The financial condition of this great 
territory is reflected in the bank reports, 
and dealers from the various districts 
of this territory report that the small 
country banks are bulging with money 
which the farmers have received for their 
1916 crops. Thus the field for the sale 
of 1917 cars in the territory fed by fac- 
tory branches and distributing agencies 
in Minneapolis is especially good. What 
is more, the people are able to pay for 
the cars they buy, whereas in previous 
years it has largely been the policy of 
farmers to buy cars on time, which neces- 
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sitated the dealers converting their notes 
into money at the bank. It is not so long 
ago that some of the smaller farmers 
found themselves unable to pay even in- 
terest and taxes on their property, but 
the banner crop years of 1914, 1915 and 

1916 have enabled them not only to pay 
off all taxes and interest charges but to 
pay for the land as well and leave them 
a comfortable bank balance. 

$1,800 Farmer's Average 

While averages may not be taken as 
the criterion of what every farmer in 
this territory earned last year, they of- 
fer an interesting study. The census 
shows approximately 430,000 farmers in 
the territory handled in Minneapolis, with 
an approximate total gross income for 
last year of $779,000,000, which would 
give each an average income of slightly 
over $1,800. One-half of these farmers 
now own cars and the other half are pros- 
pects this year. 

Farms in the Northwest cannot be com- 
pared with the farms of Illinois, Indiana 
and Ohio. The Northwest is a territory 
of great distances and the automobile is a 
dominant factor in diminishing distance. 
It has removed barriers hitherto con- 
sidered insurmountable and proved a 
worth-while factor in educational, social 
and commercial progress. 

With the farmers in a position to buy, 
dealers and distributors have planned a 
very active campaign for the early 
spring. The latest car census goes to 
show that in this particular territory 
there are at least 216,936 farmers who 
have not -yet become car owners. Con- 
servative estimates made by branch man- 
agers and dealers put the number of cars 
to be sold in this territory in 1917 at 
90,000, which is an increase of 10,000 
over the number sold last year. The 
average cost of these 90,000 cars is va- 
riously estimated at from $765 to $900 
each. The first figure would give the valu- 
ation of $70,000,000 in business for the 
year, while a more liberal estimate would 
give $84,000,000. When one is in Min- 
neapolis, making a survey of business 
conditions, one must think in terms of 
the soil. Here money and crops are 
synonymous. Bankers as a unit say that 
the territory is in a prosperous condi- 
tion, and, although the crop as a whole 
did not come up to the figures for the 
bumper harvest of 1915, the average 
price is higher, which nearly made up 
the difference. Money is easy and col- 
lections are good. 

Looking to the future — specifically 

1917 crops — the heavy snows in January 
and February presage a harvest second 
to none in the great Northwest since the 
automobile became a reality. Not in 40 
years has there been such a snow in 
January close to the Twin City, and if 
this blanket disappears gradually in the 
spring the great snow overflow of the 



Northwest will filter into the soil, creat- 
ing a deep moisture and causing grain 
to stull deep as preparedness against pos- 
sibly dry weather before harvest time. 

Before making an analysis of what 
the 1916 crop or the one to come may 
mean in the sale of cars, perhaps we 
can get a better conception of their 
meaning by considering what crops have 
already done in the way of increasing 
cars in the state of Minnesota. It was 
estimated by J. A. Schmall, secretary of 
state, that by the end of 1917 car regis- 
trations in Minnesota will be 200,000. 
To-day his books show slightly over 
138,000 cars in that state, a figure which 
he prophesied a year ago. Half a decade 
ago there were only 17,960 cars in Min- 
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.1914 68,500 

1915 94,000 

1916 188,000 

1917 (est.)... 200,000 



Minnesota Registration by Makes 

Compiled by The Farmer 

Name 1913 1914 1915 1916 

Abbott 79 158 154 176 

Apperson 75 95 109 165 

Auburn 108 117 109 163 

Briscoe 10 64 115 

Buick 3,710 6,781 6,686 8,716 

Cadillac 1,292 1,677 1,697 1,924 

Chalmers 618 783 826 1,122 

Chandler 120 234 

Chevrolet 6 464 1,284 2,440 

Empire 39 149 279 341 

Enger 8 6 10 12 

Fiat 2 17 26 27 

Ford 10,321 19,389 30,708 44,471 

Franklin 291 351 354 455 

Haynes 93 118 172 236 

Hudson 631 722 917 1,219 

Hupmobile 544 792 893 1,212 

Interstate 90 249 156 217 

Jeffery 16 166 440 674 

Kissel 457 660 718 873 

Locomobile 36 97 116 132 

Lozler 56 63 79 90 

Marmon 88 96 88 101 

Maxwell 1,552 2,260 3,561 4,974 

Mercer 8 12 17 23 

Metz 237 401 516 654 

Mitchell 858 998 983 1,234 

Moline 81 104 86 111 

Moon 26 22 76 111 

National 17 60 71 104 

Oakland 430 629 1,075 1,555 

Oldsmoblle 386 446 506 654 

Overland 3,183 4,973 7,618 11,802 

Packard 547 646 653 817 

Paige 197 403 613 815 

Pathfinder 8 26 47 64 

Peerless 163 284 267 301 

Pierce- Arrow . . 216 256 240 282 

Premier 49 74 61 65 

Simplex 5 6 4 8 

Stearns 61 59 71 94 

Studebaker 1,760 3,001 6,637 7,487 

Stutz 5 7 28 36 

Velie 465 590 637 778 

White 262 282 265 317 

Winton 197 231 248 800 



nesota. Two years ago there was but 
68,500 machines, this number being in- 
creased 46,000 last year. 

Ford leads in the number of cars now 
owned in that territory, while Overland 
is second and still ahead of its nearest 
competitor, Buick — these two have run a 
neck-and-neck race a number of years. 

Licen.se tags in Minnesota are sold for 
3 years for $1.50. The last triennium 
began in 1915. For the first two years 
the returns of the state were $241,000, 
as compared with $144,531 for the entire 
preceding 3-year period. Beginning 
next year, license tags will cost $5 for 
3 years. This will be pro-rated after 
Jan. 1, 1919, at $3.50, and $2 for 1920. 
Registrations by years are: 



Analyzing the 138,000 cars now owned 
in Minnesota, we find 50,807 are owned 
in towns of more than 1000 population. 
In fact this is a greater number than 
is owned in towns of any other popula- 
tion. The percentage of increase of the 
number of cars now owned in towns of 
under 1000 population compared with a 
year ago is 38.8. These figures indicate 
that the majority, in fact nearly all, of 
the cars go direct to farmers. The rel- 
ative number of cars owned in small 
towns and in the three larger cities — 
Minneapolis, St. Paul and Duluth — serves 
to prove the farmer's case even further. 
Registration figures of cars owned in 
these three cities total 30,096 in 1916, 
which, subtracted from the total regis- 
tration of 138,000, gives 108,000 owned 
by farmers and people in towns outside 
of these three large cities. Outside of 
these three cities, there are no others in 
the state in excess of 20,000 population, 
and in the towns with populations rang- 
ing from 10,000 to 20,000 cars only 3277 
cars were owned last year. In the class 
of 9000 to 10,000, the number of cars last 
year totaled 1154, while those in towns 
from 2000 to 9000 totaled approximately 
15,000 cars. This, would leave approxi- 
mately 90,000 cars owned in towns under 
2000 and in the country districts. 

High Car-Population Ratio 

The Northwest is buying cars faster 
in ratio to its population than any other 
district in the country and it is not un- 
usual to find people close in touch with 
the industry saying that within the next 
10 years there will be a car for every 
ten or twelve people throughout the ter- 
ritory. It must not be thought that Min- 
nesota farmers or in fact farmers of 
the entire territory that gets its cars 
from Minneapolis is near the saturation 
point in car buying. While it is ad- 
mitted that approximately 50 per cent 
of farmers in Minnesota, the Dakotas, 
eastern Montana, northern Iowa and 
western Wisconsin — the territory em- 
braced in the Minneapolis district — own 
cars, the other 50 per cent will be buying 
cars within comparatively a short time, 
and to-day there is a definite field for 
the sale of approximately 216,000 new 
cars in this district, say nothing of the 
re-orders from present car owners. 

The foregoing figures tend to show 
that farmers are buying cars selling for 
more than $1,000 and information gained 
from dealers and distributors in general 
at the Minneapolis show was to the ef- 
fect that the farmers in the Northwest 
show a greater tendency from year to 
year to buy cars of the more expensive 
type, especially those listing above $1,000. 

The Twin Cities made good in the po- 
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sition they took last year — that of being 
the biggest distributing territory in the 
country for many makers of cars. More 
than ever are manufacturers realizing 
the importance of this territory. Car- 
load receipts of motor vehicles into Min- 
neapolis last year showed a gain of 25 
per cent over 1915, the figures for the 
two years being 5804 and 4835 respec- 
tively, while shipments of complete cars 
outshowed an even greater gain, the 
number of carloads shipped out of Min- 
neapolis in 1916 being 6930, as against 
3837 in 1915. 

A census of Minneapolis, showing the 
origin of much of the automobile and 
accessory business in the Northwest, 
places dealers in automobiles at eighty- 
four; dealers in trucks, twenty-six; 
dealers in electrics only, five; dealers in 
accessories, 165; manufacturers of 
trucks, seven; assembling plants, two; 
makers of parts and appliances, six; ga- 
rages, seventy-one, and garages for elec- 
trics only, three. 

As an indication of what some makers 
think of this territory as a field of en- 
deavor, the production program of the 
Ford Motor Co.'s assembly plant is in- 
dicative. During the last fiscal year for 
the Ford branch, which ended July 31, 
1916, 25,954 cars were assembled and 
sold, while the number built since Aug. 
1, 1916, totals almost as much as all that 
were produced during the previous fiscal 
year, the actual number to date being 
22,232. The production program for this 
year calls for between 50,000 and 60,000 
cars. Freight cars are and have been at 
a premium in the Twin Cities for several 
months and the situation is more acute 
just at present than it has been pre- 
viously. Officials of the traffic bureau 
estimate that Minneapolis industries in 
general are not getting more than 10 per 
cent of their requirements. 

The Ford branch received 1760 car- 
loads of parts during the fiscal year end- 
ing July 31, 1916, and since that time 
received 1200 carloads. Outgoing ship- 
ments during the last fiscal year were 
2981 carloads, and since Aug. 1, 1916, 
2353 carloads have been shipped. No cars 
are stored in Minneapolis at the Ford 
company and production at present is 
kept in harmony with the number of 
freight cars available. 

Car Shortage Serious 

As an evidence of how car shortage 
effects industry in Minneapolis the Wash- 
burn-Crosby Co., during the last few 
weeks has averaged 7700 bbl. of flour a 
day in its plant whereas its capacity is 
28,000 bbl. daily. This is the average 
situation. In few if any of the manu- 
facturing concerns are running over one- 
third their capacity. Flour to-day in car- 
load lots is selling for $8.40 a bbl., 
whereas a year ago it was $6.35. The 
highest mark reached in the last few 



weeks is $9.65 a bbl. So urgent has 
become the demand for freight cars 
that the Minneapolis Traffic Association 
has sent a committee to make a plea 
before the Interstate Commerce Com- 
mission for the release of all cars being 
held in the East at the earliest possible 
moment. Over 25,000,000 bu. of wheat 
and millions of bushels of oats, barley, 
corn and rye are tied up in elevators in 
Minneapolis. Millions of bushels more 
lie in cars in the railroad terminals and 
on sidings in the territory surrounding 
Minneapolis. 

What is true of the grain situation is 
true in a measure with automobiles. Of 
course, at present the call for cars for 
retail sales is not heavy, but the car 
factories are anxious to move as many 
machines to points of distribution as pos- 
sible to avoid storing them at the factory 
and several manufacturers are now ship- 
ping cars from Minneapolis and storing 
them as rapidly as they can get freight 
cars to handle shipments. 

One big branch manager in Minne- 
apolis who has sold his entire allotment 
took occasion to classify Montana as one 
of the best present sales districts in the 
Northwest, which, according to him, is 
doubly as good as a year ago. North 
and South Dakota are not considered as 
good as in previous years, and the same 
might be said in Minnesota, yet in these 
three States there is a golden oppor- 
tunity for aggressive car salesmen. 
Montana people have had greater in- 
comes in 1916 than at any time in the 
last 10 or 15 years, and it is here that 
more of the big, high-priced cars are 
being sold in this State than elsewhere 
in the Northwest. There is more dif- 
ficulty in getting cars for delivery than 
in selling them. 

Tractor Industry's Capital 

The agricultural tractor business, 
which may be said to have been in its 
infancy in the Northwest a year ago, 
has shown phenomenal growth. Minne- 
apolis and St Paul are now acknowl- 
edged as the home of the agricultural 
tractor industry, and whereas a year ago 
a few tractors were demonstrated out- 
side the show, this year eight makes 
were exhibited inside the show building. 
The Twin Cities bid fair to become to the 
tractor industry what Detroit is to the 
automobile trade, Pittsburgh to the steel 
industry or Chicago in live stock. There 
has been considerable development in the 
tractor field within the last year, and 
much is expected in the future, as experi- 
mentation is carried on to a remarkable 
degree and many of these experiments no 
doubt will develop into worth while trac- 
tors. 

Banner crops for the last 2 years have 
proved to the farmer the necessity for 
mechanical tilling of the soil, and it 
should be a source of satisfaction to the 



tractor industry to know that so many 
of the farmers of this territory are now 
converted to automobiles. Since the 
farmer is a heavy car buyer, he has 
learned the utilitarian value of the gaso- 
line engine, so that it is not necessary 
in selling tractors to sell him the engine. 
Farmers already are sold on that. The 
only question is that the farmer has 
enough ready cash to replace his horses 
with gasoline powered machinery. 

It is a noticeable fact that the tractors 
exhibited at the show this week for the 
most part are moderate in price. It 
seems logical to suppose that the tractor 
industry will follow closely the trend ex- 
hibited in cars and trucks, since it is 
already true that the low-priced tractor 
is the one in which the farmers display 
the greatest interest. 

Tractor manufacturers have found that 
the car dealer is the logical sales man 
of tractors since it has been shown that 
half of the cars sold in this territory at 
least go to farmers. From this it would 
be seen that it is quite in harmony 
with the present movement in the busi- 
ness of the car dealers to handle trac- 
tors, and it is not uncommon to see in the 
salesrooms of the various car dealers in 
Minneapolis the useful if not ornamental 
tractor lined up beside the latest models 
of automobiles and making a strong bid 
for attention. 

Future Is Favorable 

Whether we speak in dollars or bushels 
of grain makes little difference. It is a 
foregone conclusion that automobile sales 
in this great Northwest territory, which 
embraces 306,434 square miles, will be 
greater than ever before. Last year it 
was a story of tremendously greater 
crops than in 1915 or other previous 
years, while this year it is more a story 
of practically equal crop volume, materi- 
ally enhanced in value. Last year the 
farmer's financial debts were cleared 
through the bumper crop which paid his 
back payments on lands, back taxes and 
redeemed his notes of more or less long 
standing and left him with money in the 
bank. Then came 1916 with high prices 
and a good crop which gives the farmer 
an income equal to that which he got the 
year previous, and inasmuch as he did not 
operate under the handicap of the previ- 
ous year, he should be more than ever a 
good prospect for the sale of a car. 

Just a word may be in order as to the 
vastness of this great territory. The entire 
population of the United States might be 
placed within it and there will be less 
than 350 people to the square mile. 

Kentucky Licenses Number 20,637 in Jan. 

Louisville, Ky., Feb. 10 — The commis- 
sioner of motor vehicles of Kentucky 
issued 20,637 automobile licenses in Jan- 
uary and received $150,467.69, an in- 
crease of 69 per cent over last year. 
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Foreign Trade Department 

Manufacturers Must Study French Market — War 
Region Covers Greatest Engineering and Raw 
Material District — Enormous Amount of Supplies 
Needed— Report of Special Committee of Fifteen 

By David Beecroft 



THE present condition of France, both the invaded area 
and the remaining part of the country, as well as the 
condition of France at the close of the war, are ques- 
tions which every automobile, motor truck and accessory 
maker should adequately consider at these times. This ap- 
plies also to manufacturers of tractors and those specializing 
in machinery for the automotive industry. 

A most valuable work dealing on this subject is the report 
made to the American Manufacturers Export Assn. by the 
special committee of fifteen which spent some months last 
fall in France traveling over the entire country and investi- 
gating all of the industries. The report is a well illustrated 
volume of 250 pages which deals in a most comprehensive 
manner with the France of to-day, its manufactures, labor, 
credit, shipping, reconstruction work, personal welfare and, 
in fact, every phase of life which would interest a manu- 
facturer anticipating building up French trade at the com- 
pletion of the war or taking advantages of the possibility of 
reconstruction work in France after peace is signed. We are 
taking the liberty of quoting very generally from this report, 
a copy of which should be purchased by every manufacturer 
connected with the automobile industry. 

Devastated Area 

The report gives a very comprehensive conception of the 
area of France devastated by war and at present held by 
Germany. Approximately 4 per cent of the total area of 
France is now in the hands of the Germans, this constitut- 
ing one of the richest .sections of the country both from a 
point of view of production and also manufacturing. For ex- 
ample, quoting from the report: 

"Eighty per cent of the iron ore is in this zone. 

"Two-thirds of the coal mines in France is in this zone. 

"Factories and mills to the number of 330 have been de- 
stroyed, throwing out of work approximately 57,633 persons, 
and depriving families of the workers of support. 

"Four cities of over 100,000 inhabitants, Lille, Roubaix, 
Nancy and Rheims, are either occupied by the Germans or 
under fire. The population in this invaded district is about 
twice as dense as the average in France. In 1912, $50,000,000 
worth of cereals, or 10 per cent of the total production, was 
raised in this region. 

Reconstruction Plans 

"Seven hundred and fifty-three towns and villages have 
been in part or wholly destroyed. In these 753 towns, 29,594 
buildings have been damaged and 16,669 completely de- 
stroyed. Of these, 15,300 are in the department of Pas-de- 
Calais. In the department of the Marne over 15,000 have 
been damaged or destroyed. In 14& towns over half of the 
buildings have been completely destroyed, and in seventy- 
four towns 80 per cent have been destroyed. 

"There are in France to-day 928,000 refugees, driven away 



from their homes, one-half of whom are under 16 years of 
age. Of these, 123,000 are Belgians. There are probably 
120,000 others who are not recorded because they were self- 
supporting." 

A good indication of how the new thought in standardiza- 
tion of materials has entered into the French mind is evi- 
denced by plans already made for reconstruction work in 
this zone; and while this reconstruction work does not di- 
rectly concern many in our automobile industry, it does suffi- 
ciently indicate or point to changes in French manufacture 
which we should be aware of. This reconstruction work, 
according to the report, divides itself into two classes: 

"1 — The necessity of rebuilding the devastated villages and 
towns has developed the thought of standardizing all ma- 
terials such as window sashes, doors, hardware, wired glass, 
plumbing and lighting fixtures, cheap furniture, cooking 
utensils, house furnishings of all descriptions, etc. . . . 
There must also be a general replacement of all sorts of 
agricultural tools, implements, agricultural machinery. . . . 

"2 — The northern section of France is chiefly an industrial 
region in which are concentrated most of the important 
industries of the country; and as much of this section is still 
in the hands of Germans no accurate estimate can be made 
of the damage done. It is likely that many of the industrial 
plants will have to be rebuilt and much of the machinery will 
have to be replaced. ... A special society, the central 
committee, has been formed for rehabilitation work in this 
section . . . ." 

With this conception of the devastated area and the pos- 
sible plans for rehabilitation, the report proceeds to give a 
broader conception of reconstruction work in France and 
suggests that while reconstruction work in the devastated 
area is large, it is possible that reconstruction work in other 
parts of the country which have not been injured by war 
will exceed that of the war-torn zone. The report goes on 
to show in a few details the broad nature of this work. 

Under the direction of the Touring Club of France, it is 
planned to be ready at the end of the war to undertake 
immediately $120,000,000 worth of construction, enlargement 
and reconstruction of hotels in the resort countries so much 
frequented by American tourists automobiling abroad. The 
hotel business is expected to be one of the first to recover 
after the war and to be placed on a substantial paying 
basis. A comprehensive campaign of publicity has already 
been started by the Touring Club of France through its 
130,000 members to advise the world, that is, all countries 
outside of France, of the movement to inaugurate a first 
class hotel system in France and also to invite capital to take 
part in it. The French Government through the Senate and 
the Chamber of Deputies is giving it support. 

We quote further from a report on this reconstruction 
work: 

"It is being found generally in the industrial world that 
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co-operation and the exchange of experience and ideas are 
more important than competition. This is particularly true 
in the hotel industry. ... 

"A number of motor buses have already been put into 
operation throughout the scenic parts of France and many 
more will be established immediately after the war. The 
fine character of the French roads, together with the charm 
of country, adds much to the delight of this form of travel. 
. . . For some time an active campaign has been carried 
on to make known the scenic charms of France." 

French Trade 

For those U. S. A. manufacturers in the automobile in- 
dustry looking to France specially as a selling field at the 
close of the war, it is best to bear in mind that Europe de- 
veloped and perfected foreign trade. Foreign trade and 
foreign finance are creations of European brains and con- 
sequently we cannot expect that in the few years of war the 
United States has solved more of the problems of foreign 
trade and finance than Europe. Unfortunately the abnormal 
war trade has closed the doors of foreign trade education to 
us. We have been merely merchants filling foreign orders, 
rather than merchandising experts going into the foreign 
field and building up an export trade in the face of world 
competition. 

In view of this we cannot do better than quote from the 
report substantiating the old-time honored conception of 
foreign trade, namely, that it is an exchange of commodities. 

"If we wish to increase our exports to France we must be 
ready to import correspondingly more than we have done 
in the past. Trade is a matter of exchange of commodities; 
we cannot hope to increase our export trade under normal 
conditions without a proportionate increase of imports from 
the countries to which we sell." 

As we mentioned in connection with our series of articles 
dealing with developing of export trade in South America, 
that it is always essential to send our best business men to 
foreign countries to develop trade by a careful examination 
of conditions, and later to place some of our own citizens 
in charge of the business, so we can repeat here. The report 
sums this graphically as follows: 

"The country which expects to export its goods must first 
export its men. The proper method of developing business 
will be in most cases to send men to France who understand 
the language and are thoroughly familiar with French lines 
of manufacture." 

French Financial Standards Sound 

Many of our manufacturers may be holding back on foreign 
trade with belligerents owing to the question of financial 
soundness in those countries, and also because of credit terms 
that may be required. The commission went into credit 
matters very fully and is of the opinion that there is no other 
country in the world to which our manufacturers should be 
nrepared to extend credit more than to France. This is 
largely because of the French national character and the 
national sentiment built up through centuries surrounding 
the question of meeting your financial obligations. The re- 
port expresses the situation thus: 

"Credit can be given with more safety in France than in 
most other countries: Failure to pay a debt is deemed a 
disgrace which the whole family will try to prevent. Failures 
are 'rare. The responsibility of rural credit associations is 
amply provided for by law. We were reminded that our 
agricultural machinery sometimes is sold in France on three 
payments; one after the first, one after the second, and one 
after the third season, and that while it may become neces- 
sary to grant the same concessions on shipments made to 
France, the security can be considered at least as good." 

The question of competition that we may expect from 
France after the war was investigated quite fully by the 



commission in the various industries studied, and the con- 
sensus of opinion as expressed in the report, is that there 
is little possibility of large surplus stocks of French goods 
manufactured under war-efficiency methods at present, and 
that there will be little danger of the American market being 
flooded by such. 

France and America Not Competitors 

The report takes the view that France and America are 
not likely to be serious competitors in the world market 
because their strength lies in different directions. The an- 
swer to this is found in the national characteristics of the 
two countries, France with strong tendency toward individ- 
ual design and manufacture, and America leaning toward 
production of standard types in great quantities. It is worth 
while quoting from the report on these two national char- 
acteristics. 

"French manufacturers are likely to go further than they 
have already done in their effort to meet the demand for high 
grade merchandise made up in particular ways for individual 
customers, and in relatively small quantities for a high class 
trade. . . . The French industry has arisen primarily to 
satisfy home wants, which are not large but very diversified. 
This has enabled France to meet the varied wants of other 
countries and to fill relatively small orders for specially 
artistic goods with special imprints and special styles of 
packing and to do so at reasonable prices and yet with great 
profit. 

"In many industries it will not pay French plants to enter 
upon large and continued production of one article in great 
quantities; but on the contrary the peculiar strength of 
French industries lies in the fact that their plants are 
capable of turning out a great diversity of articles, each 
finished with artistic production, in a way which other coun- 
tries cannot because such excellence is the result of the 
artistic endowment of the French people. 

"It is admitted that in all French industries the factories 
could be improved, and that a better sequence of operations 
could be adopted, but it is contended that the production itself 
should remain diversified as heretofore. Extremists cham- 
pioning this view sometimes go so far as to oppose a general 
introduction of machinery, automatic tools and labor-saving 
devices on the ground that the product would thereby lose 
some of its artistic qualities. 

"It is reasonable to expect that in those lines in which 
France intends to supply her own wants entirely, production 
operations must be more generally adopted, and this may re- 
sult in surplus production that could be successfully ex- 
ported." 

In contrast with these national French characteristics with 
regard to manufacture, the report sets forth that U. S. A. 
manufacturers are only interested in exporting their surplus 
product and that they would not be well qualified to compete 
with France in special products. 

Will Need Improved Machinery 

While the report does not specifically state that there will 
be a great deal of reconstruction work done in factories after 
the close of the war, it does throughout its pages breathe the 
impression that already much has been done in production 
manufacture in France. Two cases are specifically cited, one 
motor trucks and the other munitions. Modern machinery 
and labor-saving devices are not used in France to-day to 
the same extent as in the United States, in plants of corre- 
sponding importance. Labor-saving devices and improved ma- 
chinery will, however, be required as never before, and de- 
signs which have been developed under high labor costs and 
great production in America will probably receive favorable 
consideration in France. The war has already stimulated 
development along these lines more than many years of peace 
would have done. In the steel industry, as well as in ord- 
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nance factories, hydraulic forging presses and high-pressure 
pumping machinery have been installed. Many of these 
have come from the United States. The demand for such 
machinery has passed its maximum and will no doubt practi- 
cally cease with the end of the war. 

The fact that France does not view with antipathy our 
prestige in production methods is shown by the sentiment 
widely met throughout the country that French industry will 
welcome American manufacturers and American capital co- 
operating with French interests in the erection of new fac- 
tories in the country. This suggests the possibility of Amer- 
ican manufacturers of production cars probably being wel- 
comed in the French field. It is possible that even yet France 
has not accepted the production automobile and that she would 
welcome American factories in the country to build this type. 

Some useful information is given in the report on the great 
problem of labor which has been one of vital concern to 
the United States manufacturers. Both labor and the cost 
of living have gone up in France since the war, but perhaps 
not to the same extent as in America. The great influx of 
female labor has to a large extent made up for the depletion 
of men workers in the factories. Female labor has been 
placed on a par with male labor in many factories so far as 
pay is concerned. It appears that in factory work woman is 
practically as efficient as man and requires less supervision. 
In the agricultural field woman has not been so successful 
in France and last year's crop was approximately 26 per 
cent short, largely due to female labor. 

In French factories the working day averges 10% hr. 
Previous to the war there were many factories operating on 
8 and 9-hr. schedules, but these were generally increased to 
10 hr. when the war started. French factories have taken 
advantage of every possible factor to keep production up to 
standard. It has been found best to alternate day and night 
shifts from week to week, rather than keeping one set of men 
or women constantly at night work and another at day work. 
Under this condition the work of the night shift is practically 
as good as the day shift. Night work generally falls off in 
efficiency between the hours of 2 and 4. 

The cost of living in France averages one-third to one-half 
higher than at the beginning of the war and still rising. Cer- 
tain commodities have advanced as much as 50 to 100 per cent. 

Generally speaking, the cost of labor has advanced from 30 
to 70 per cent; highly skilled work in some instances as much 
as 100 to 150 per cent. 

We quote from the report on this subject: 

Women in Every Industrial Branch 

"Apparently women doing work in factories that involves 
no prolonged training receive from 70 cents to $1.20 per day; 
and men of the same class from $1 to $1.80 per day. Skilled 
agricultural labor, such as vine trimming, cheese making, etc., 
is 80 cents to $1 per day. . . . There is no indication of a 
decrease of the present wage scale after the war. It is be- 
lieved that wages will remain substantially at whatever point 
they may have reached at the conclusion of the war. It re- 
mains to be seen at that time to what extent women will re- 
main in the industries. 

". . . Much of the munitions work is done by the piece, 
male and female labor being paid on the same basis. In 
other forms of labor the turn is 75 per cent of that of the 
men for woman labor, especially where the work is of an 
exhausting character. Under the stress of urgent necessity, it 
has been found possible to employ women even in the heavy 
work of steel plants. We saw women handling shells as they 
came white hot from the furnace. Women run large machines, 
such as lathes, etc., which it has been assumed could only be 
handled by trained mechanics." 

The more general employment of labor through French 
factories has already resulted in many factory improvements 
for workers' welfare, as well as the installation of many labor- 



saving devices. Special washrooms have been installed; 
special arrangements have been made for the preparation of 
hot food; dining rooms and rest rooms have been provided, 
especially for those who work at night; and arrangements 
have been made in factories to obviate the necessity of women 
lifting heavy articles. In some factories women are allowed 
to leave their children in the care of trained nurses in homes 
near the factories. 

Child labor has always been a factor in France, and accord- 
ing to our standards, children begin work in French factories 
at too early an age. The French nation is considering this 
problem and realize very fully that the future of any country 
depends on the care given its boys and girls. The report 
states that, "In many factories munitions girls were working 
with their mothers, the mothers instructing the daughters and 
keeping in touch with them during the day. The results 
were very satisfactory. Children generally work the same 
hours as adults . . . children enter some factories at 12, 
and until they are 18 are protected by a number of laws 
regulating wages, sanitary conditions, rest, hours of work, 
etc. ... In many plants boys are paid more than girls 
doing the same work, because they come to the plant as ap- 
prentices, whereas many of the girls remain only from 12 to 
18 months." 

Low -Priced Automobiles Needed 

The agricultural status of France is perhaps not as cor- 
rectly understood as it should be, and particularly as it has a 
very direct bearing on the possibility of using farm tractors 
and also low-priced production motor cars. France is very 
rich in land and has a very high percentage of its total area 
under cultivation. Out of a total area of 133,000,000 acres 
there were 59,000,000 acres of plowing land in 1912. It is 
estimated that there are about 85,000 farms which should be 
using motor apparatus for plowing, etc. The commission esti- 
mates that this would give a possible field for 17,000 motor 
tractors, such as we are building. 

Generally speaking, French farms are small, the average 
being 22 acres. This would seem to cut down the possibility 
of selling tractors or automobiles, to a very few of the 5,500,- 
000 farms in the country. The government has, however, 
for 2 years been encouraging farmers to get together in 
groups of seven or more and purchase motor equipment. With 
this object in view a decree was granted in September, 1916, 
permitting such co-operation among farmers. Already this 
is showing results. The French peasant is exceptionally 
frugal, and while they have not been good spenders in auto- 
mobiles they have had sufficient money, but it has generally 
been invested in national securities. 

Better Shipping Facilities Planned 

The report analyzes exhaustively the question of foreign 
shipping and the enormous work France is doing in improving 
her great seaports. Much work is already under construction 
and plans have been completed to carry this on for many years 
to come. At the present time there are sixty-six steamship 
lines running from Marseilles to all parts of the world. The 
port of Bordeaux has sixty different steamship lines, and the 
other large ports are similarly well cared for. The report 
mentions that during the year 1915, Rouen, a port inland on 
the Seine River, had 3969 merchant ships during the year 
and only four of these were American. During 1916 ten 
American vessels entered this port. Rouen is the fifth port 
in France. 

Already there is much reconstruction work taking place in 
many of the older French cities, much of which has been 
started as a direct result of the war. In one city 35 acres of 
old buildings have been destroyed to make way for modern 
construction. In other cities similar reconstruction work is 
under way. 
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Engineering Progress Analyzed 

Part I 

Attainments in Performance, Comfort and Appear- 
ance as Exemplified in Cars at the National 
Shows — An Intimate Study of Chassis and Bodies 



By y. Edward Schipper 

Technical Editor The Automobile 



A REVIEW of the great national automobile shows from 
an engineering standpoint means an inspection of the 
entire progress of the year. To attempt to do this in 
a short paper as this is quite similar to delivering a lec- 
ture on the world by the aid of a small globe. We will have 
to be content therefore with a view of the industry through 
the wrong end of the telescope, merely 
turning the glass around to observe 
some of the prominent heights and 
valleys. It is upon these high spots 
that discussion will naturally be 
focussed, and it is upon these pertinent 
questions that we are most anxious 
to shed the light of crystallized opinion. 

No one thought stands out more 
clearly to a student of the shows than 
that this has been a great year for de- 
tail. Few if any basic movements 
can be seen and few if any great inno- 
vations. Nevertheless it would be 
wrong to say that there are no well- 
defined trends, but even these with a 
few exceptions are shown by changes 
in detail rather than in a radical or 
fundamental departure from previous 

practice such as featured the early days of the industry. 

To appreciate what each of the changes to be noted is in- 
tended to do, the ideals toward which we are working in auto- 
mobile design may be reviewed: 

Better performance is the first. This means a greater speed 
range on high gear, better acceleration, better economy, longer 
life, silence, easy starting and other factors which render the 
car a vehicle which can be started, operated and cared for 
with the least trouble and expense and with the greatest 
amount of satisfaction to the user. 

More comfort is the second. In this phase of development 
is included everything which makes the car a better vehicle 
to ride in. Better spring suspension, better upholstery, better 
body proportioning, ease of entrance, convenience in use in 
all kinds of weather and over all kinds of roads, convenience 
in night driving, in making minor adjustments and repairs 
such as tire changing, brake adjusting, battery filling and even 
gasoline and oil replenishment. 

Finer appearance is the third. What this includes is self- 
evident. Body outline or profile, the finish and trim of the 
exterior and the design and adornment of the interior from 
the appearance point of view are all included. 

Under the heads of performance, comfort and appearance 
our observations will fall and each detail considered will in the 
belief of the engineer who adopted it be a small or large step, 
in his opinion, toward one of these three goals. If the change 
has not done one of these three things it has not been a gain 



0 EDITOR'S NOTE:— This it the first 
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ciety of Automotive Engineers Feb. 16 
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study, not only of the automobiles at 
the national shows, but also of the 
specifications and details of design 
characterizing 1917 cars of all Ameri- 
can makes. Mr. Schipper has been 
cultivating this field of research for 
many years and is eminently qualified 
to review the subject. 



from the user's standpoint although there is another consider- 
ation which we will not take up except in passing, and that is 
better manufacturing possibilities. The latter, while of enor- 
mous importance will be neglected for the time being in order 
to limit the scope of this paper as much as possible. 

A glance at the requirements for better performance shows 
that insofar as the engine is con- 
cerned, a great many of the desired 
ends are closely bound up with higher 
mean effective pressures. This is re- 
flected in the higher speed range, bet- 
ter acceleration and indirectly in other 
directions. The matter of higher mean 
effective pressure is naturally con- 
cerned with higher volumetric effi- 
ciencies, and this brings us directly to 
the first of the observations on the 
cars as they are shown at the national 
exhibits. 

The sixteen-valve four, the better 
designed port, larger valves, larger in- 
take passages and indirectly even the 
more efficient hot air stoves on the ex- 
haust pipes are all concerned. There 
is hardly a car at the show that does 
not exhibit changes in the arrangement of its gas passages 
and in the increased temperature of the mixture. 

This is the first year that the stock sixteen-valve four has 
been exhibited at the national shows. There are three, two of 
which are developments by concerns which have been in the 
industry almost since its inception. The great importance of 
volumetric efficiency is recognized everywhere. The nearer 
that the intake stroke can come to filling the cylinder 100 per 
cent full, the nearer the maximum horsepower to the secured 
from a given displacement, with all other points in design 
being equal. 

Demand for 16-Valve Four 

Both the manufacturers who have put the sixteen-valve 
car into actual production report a quick public demand and 
around the chassis at the shows there was an appreciative 
audience who listened to the claims of the lecturers. The ad- 
vantages that the latter put forward are primarily bound up 
in the question of volumetric efficiency, but beyond that other 
claims are being made. These include smaller valves for the 
same area, increased period of maximum opening, cleaner 
scavenging due to the elimination of pockets and reduction of 
carbon deposit. No disadvantages were mentioned. 

The fundamental conception which is responsible for the 
sixteen-valve four, and the considerations which follow as a 
natural consequence of it, form probably the most important 
point in the entire show and doubtless there will be a few 
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remarks heard upon it, as it is widely known that several 
related developments have acted as playthings elsewhere than 
in the factories that are producing them. 

It is not only by the addition of valves that higher volu- 
metric efficiencies are sought. There are several notable manu- 
facturers at the shows who stated that their motors are from 
12 to 20 per cent higher in power than they were a year ago 
without any great change in piston displacement. Smoother 
ports, altered cam design, increased intake valve size, shorter 
manifolds, elimination of bends in the gas passages are uni- 
versal. This year there were several cars exhibited in which 
the intake valves were larger than the exhaust. This is a 
reversal of what was thought to be the best practice a few 
years ago when the exhaust passages were in a great many 
instances considerably larger than the intake. 

Overhead Valves Increasing 

Another line along which the higher intake efficiencies have 
been sought is in the increased use of overhead valves. The 
overhead action in which the valves open directly into the 
center of the combustion chamber from above is on the in- 
crease. The old objection of noise seems to have been greatly 
done away with by the use of covers, by inclosing the wearing 
points and by the reduction in clearance due to a redesign of 
the valve actuating parts. Claims of great horsepower to 
weight ratios are being made by nearly all the concerns having 
engines worked out along these lines. One newcomer in the 
small car field who exhibited both at New York and Chicago 
showed a 3% by 5V4 four-cylinder engine which developed 
slightly over 42 hp. at 2400 r.p.m. according to tests carried 
out in a prominent commercial laboratory in Detroit. This 

works out on the B.H.P. = ' ' ' E ' formula, at 106 lb. 

33,000 

per square inch m.e.p assuming E = 76 per cent mechanical effi- 
ciency. Brake m.e.p is 80 lb. per square inch. At a car weight 
claimed to be 1900 lb., although I have had no opportunity 
of checking the figure, this would mean a horsepower for every 
46.3 lb. of car weight, and a horsepower for every 4.13 cu. in. 
piston displacement. 

This is cited as a typical example. It illustrates what is 
seen on every hand at the shows this year in a reduction in 
car weight and an increase in available horsepower at wide 
open throttle. The torque at the lower speeds, however, has 
not always been given the same attention, although it can be 
taken as a general fact that torque curves are flattening out. 
This again comes back to higher mean effective pressures and 
is largely due to the better filling. The most important result 
of the high power to weight ratio is of course in accelerative 
ability. The demands of the public are for quick get-away 
and naturally this means high power. It also means that our 
normal traveling has to be done at low throttle opening with a 
consequent low thermal efficiency. The question of perform- 
ance at low throttle openings is a much more important topic 
than can be adequately dealt with in a paper with a wide 
scope, and naturally is something in which the carbureter 
designer is interested as well as the engine designer. 

Detail Engine Changes 

Detachable cylinder heads are increasingly prevalent in cars 
using small-bore power plants in either four or six cylinders. 
The difficulties of keeping the gasket tight have led to a 
redesigning of some of the engines that were shown with 
detachable heads a year ago. In one instance where a new 
head has been fitted, the change was made because it was 
noted that when tension was placed on the studs holding the 
head in place there was a tendency to draw the valve seat 
out of round. The amount of metal around the studs has been 
increased and the stud itself carried further away from the 
valve. The number of studs in other designs has been in- 
creased in order to give an even distribution of pressure all 
over the surface of the gasket. 



On the stripped chassis and the cut-away engines the lec- 
turers discussed balance. The educated car buyer does not 
like vibration and knows enough to ask what is being done 
to eliminate it. At the Chicago show there was a small 
gasoline power plant used in connection with a gasoline elec- 
tric in which the gasoline engine is designed to run continu- 
ously at close to 3000 r.p.m. The counterweights on the shaft 
of this engine are carried as close to the plane of rotation of 
the crank center as is possible, still leaving a passage for the 
connecting rod. A number of improved shafts for sixes also 
were to be noted with a large following for the curved-check 
shaft. 

Influence of the Fuel Question 

The fuel question is exerting an important influence. Some 
signs of the descending grades are noticeable on every car in 
the show. Hot air stoves are more elaborate than ever before 
and in spite of the struggle for higher volumetric efficiencies, 
the use of the heated intake manifold is growing rapidly. 

When it is considered that the temperature of the intake 
manifold in winter is quite often below the dew point of the 
present grades of fuel when the vacuum in the intake is within 
certain limits and at the mixture proportions in general use, 
the tremendous importance of this manifold temperature will 
be realized. On all the cars shown there is evidence of the 
practical realization of the problem, and it is hard to tell 
where the carbureter makers have ended and the car makers 
begun. It has been realized that with the present grade of 
fuel the manifold must complete the work of the carbureter or 
at least not detract from it. It is hard to say, looking at the 
show chassis which represent the thought that has been put 
upon this point, if the carbureter has been reduced to a 
simple mixing contrivance with the work largely carried on by 
heat in the manifold, or not. 

If the heated manifold is to do the work, it seems im- 
possible to have the same design as applicable to the heated 
summers of the South as to the cold winters in the North. 
Particularly as in many instances the warmer climes have the 
more volatile fuel. Prospective car buyers who keenly follow 
developments in the automobile engineering field have already 
started to ask that question. 

Along the same line almost a dozen makers were on ex- 
hibit with thermostatic or other control of the water temper- 
ature. Some used the shutter controlled by hand, and at least 
one inquirer was heard to ask if the shutter were thermo- 
statically controlled, a development at present under consider- 
ation. It has always seemed incongruous to see a $3,000 car 
with a piece of newspaper across the front of ±he radiator. It 
is regretted that there is not more opportunity to dwell on the 
temperature question, as it seems to embody some of the most 
important considerations that are before the automobile en- 
gineers of to-day. The question is being wrestled with by en- 
gine builders and carbureter maker alike and the necessity of 
co-operation cannot be too well realized. 

Engines Generally Not Lighter 

Generally speaking, engines are not lighter than they were 
at the shows in the beginning of 1916, although developing 
more power per weight unit. Reciprocating weights have de- 
creased still further, but it is doubted if the aluminum alloy 
piston has taken any firmer hold. It still seems to be occupy- 
ing the debatable ground and those who have it are very 
strongly in favor of it, while those without it are just as 
strongly opposed. Inquirers at the exhibitors' booths could 
get plenty of information on both sides of the questions. One 
point, however, which is very noticeable is the fact that engine 
manufacturers generally have learned how to make lighter 
iron pistons. Just as the multi-cylinder engine has forced 
better performance from the four, so the aluminum piston 
has forced better iron pistons. Some of the latter are now 
made so light, that the direct saving in weight by using an 
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aluminum piston with its heavier section is quite small and 
negligible except at very high speeds. It is noticeable that the 
aluminum piston is in far greater favor among the car manu- 
facturers who make their own engines than it is among those 
who make engines for the trade. Where aluminum pistons 
are used they seem to be longer than those first employed. 

Some New V-Engines 

Some new members in the ranks of the V-engine manu- 
facturers demonstrate, what was predicted generally 2 years 
ago, that the type had a definite field and would increase. One 
of the new eights is a Knight and the other an overhead pop- 
pet type. Both are produced by concerns that are noted for 
their great quantity production and hence whose endorsement 
carries a great amount of weight. Talks with those showing 
the type and others indicate that on every hand it has been 
considered a matter of cost and performance. Some lelieve 
that they can secure better performance from the eigLt for 
the same cost as the corresponding six, and vice-versa. The 
shorter, stiffer shafts of the V-engine are dwelt upon at length 
by the demonstrators of the type as well as of the smoothness 
of power flow; those who speak on the other side mention 
equal performance with easier maintenance, thus leaving the 
question open to debate with a growing popular demand for 
the V-type. 

Pressure Oil Feed Increasing 

One of the points most frequently asked about by the show 
visitors is the oiling system of the car. The increase in 
pressure feed systems is particularly noticeable. The increase 
in pressure systems and in the amount of pressure used has 
gone up almost in direct proportion to the increased piston 
speeds of the engine. With many designers stating that a 
piston speed of 2000 ft. per minute is desirable for passenger 
car service, naturally a great amount of attention has been 
focused on the maintenance of the oil film. 

This is a trend that has been growing. A census taken at 
the shows in 1912 showed 10 per cent of the models using 
pressure feed and 20 per cent using a combination of splash 
and pressure. This is a total of 30 per cent, putting the oil 
into the main bearings under pressure. To-day 30 per cent of 
the chassis models use full pressure feed and 35 per cent 
splash and pressure, or a total of sixty-five feeding by di- 
rect pump pressure to the bearings. It is not uncommon to 
have the oil pressure as high as 40 lb. per square inch with 
the oil exercising a marked cooling effect on the bearing. The 
question of taking the heat away from the oil is an important 
one, and recent reports show that special provisions are under 
development for this purpose. In fact, crankcase tempera- 
tures are being studied more carefully than ever in an effort 
to preserve the quality of the oil to as great an extent as 
possible. This is particularly important in view of the great 
amount of unburnt fuel which is finding its way into the 
crankcase and destroying the quality of the lubricant. 

In cooling there is very little to be noted from a superficial 
examination of the show cars. Pump cooling leads, with about 
66 per cent of the chassis using it. With the detachable 
cylinder head it has been found necessary in a few instances 
to increase the amount of water around the head. It may 
also be stated that on the newer engines more care is being 
used to eliminate steam pockets and hot spots due to masses 
of metal. The water is being carried closer to the exhaust 
passages and also closer around the spark plugs. 

Gas and Combustion Chambers Refined 

Valve actions do not appear to be greatly different. In 
the overhead rocker arm type there seems to be a tendency 
toward a differential rocker. With this the travel of the 
rocker on the push rod side is less than on the valve side. 
This permits of a lighter spring for closing the valve due to 
the leverage. Another gain claimed is in a quicker lift with 



a longer maximum opening, a detail that again reflects the 
effort for higher volumetric efficiency. On the other hand, 
others have not adopted it, on account of the difficulties enter- 
ing into replacements, while conceding some of the advan- 
tages. The service station would be forced to carry an entire 
different set of valve parts. 

It is in the combustion chamber that some of the most 
important changes of the year have taken place. By chang- 
ing small details and by an alteration in the gas passages, the 
power of the engine has often been increased to a surprising 
degree. One interesting detail which illustrates this is where 
a maker has made the gas passage below the valve in venturi 
shape with the throat of the venturi just below the valve and 
so arranged that the valve seat forms a continuous part of the 
venturi wall. This is on the small four mentioned as part of 
the gasoline-electric unit at the Chicago show. 

Before leaving the combustion chamber a detail in manu- 
facturing practice may be mentioned. This is the accuracy 
being required for equality of combustion chamber volume. 
One manufacturer of fours insists that the combustion cham- 
bers check within 3 c. c. for accuracy. With the great care 
taken in balancing the high speed engine the need for ac- 
curacy in this respect is naturally self-evident. 

A development of the power plant that is receiving more 
attentio n eveTy year is its accessibility. The national shows 
are visited by large numbers of repairmen who come for the 
purpose of seeing developments from their angle. Naturally 
one of the first considerations is accessibility. Engines which 
can have the pistons pulled out from the bottom without re- 
moving the crankshaft are well liked and are being looked for. 
This question has been given attention wherever feasible. The 
detachable cylinder head involves the gasket question and 
there is a great amount of difference of opinion as to whether 
the gaskets can be kept tight with the high compression 
engine. Another point is oil pump location, and the ease with 
which the pump can be removed. One new stock engine used 
in several cars has the oil-pump so that it can be removed 
quickly by taking four studs out of the bottom of , the case. 
Others are working along the same line. 

Clutches Must Disengage Without Drag 

After the power has been developed the next question is to 
transmit it efficiently, and the improvement in power plants 
is naturally reflected in the transmission units throughout the 
chassis. The first of the units, the clutch, shows the improve- 
ments clearly. Examining fifty-four stripped chassis at the 
New York show and the fifty-two at the Chicago show, one 
of the facts that stands uppermost is the falling off in the 
number of adjustments. The majority of clutches examine J 
were those made by standard parts makers and talking with 
these, the opinion cannot but be gathered that there is a prac- 
tical unanimity of aim. This is briefly to secure the lightest 
possible efficient clutch for the torque and power delivered, 
and to have this clutch automatic as regards lubrication, with 
wear compensation in the mechanism itself. 

Many of the clutches shown on the chassis have no ad- 
justment except that on the clutch pedal. A running distance 
of 50,000 miles or more without attention to the clutch is 
claimed by some. 

Clutch linkage has been altered. One of the newer cars 
exhibited at the shows makes a point that the clutch can be 
disengaged by the pressure of the hand. This means that the 
travel of the clutch parts for disengagement must be small, 
because the distance that the pedal moves is about the same 
as usual. Another possibility is increased area of frictional 
surface with a lighter engaging spring. The use of fewer 
disks on the disk type, which is increasing, reduces the neces- 
sity for long travel in disengaging and is one of the factors 
that is making for lighter acting clutches. 

The increase in the speed of rotation of the clutch parts 
due to higher gearing at the rear axle has had a result in 
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reducing the torque which consequently has its effect on clutch 
design. Lightness in the rotating parts of the clutch has in- 
creased with a tendency toward quieter gear shifting. No 
great increase in the use of clutch brakes could be noted, but 
on inquiry it is found that quick release is being made a par- 
ticular study and where it is secured the clutch brake has been 
done away with by some makers. This quick-acting release 
is simply a prevention of drag while releasing. It is this 
drag of the clutch when it is not fully released that gives 
clash in shifting gears. 

Gearboxes Not Changed 

As far as the gearbox is concerned there is little change to 
be noted. The unit power plant is still gaining with a notable 
increase in the use of the standard S. A. E. bell housing. 
There has been some simplification in the mounting of the 
control levers and also an increase in accessibility. Iron is 
used to a greater extent in gearbox housings this year be- 
cause of the higher price of aluminum and also because of 
non-resonant qualities. The unit power plant is now used on 
77 per cent of the chassis. 

A feature in transmission units that will bear watching is 
the use of the electric transmission. At the Chicago show 
were three cars using three different forms of electric trans- 
mission. The question as to whether the gearbox will eventu- 
ally be eliminated could certainly not be answered from a 
study of the show, but the exhibition of three distinct types 
of gasoline-electric drive is highly interesting. In addition, 
one car showed the magnetic gearshift as standard equipment. 
All of these attracted an unusual amount of interest 

The full floating axle has dropped slightly in the percentage 
figures of chassis listed. It is now 43 as compared with 62 a 
year ago. Semi-floating has gone from 23 to 25 per cent. 
The use of spiral gears has increased owing to the fact that 
it is now a little easier to get the equipment for cutting them. 
They are now on 70 per cent of the chassis models. 

Semi-Elliptic Springs More Popular 

One of the most notable changes of the year is in spring 
suspension. This may be realized from the fact that there are 
more than twice as many models with semi-elliptic springs 
than a year ago. The percentage of cars using semi-elliptics, 
from a census taken at the show this year is 36. Last year 
it was on 15 per cent. The drop-off has come in the three- 
quarter elliptics. A year ago these were employed on 42 per 
cent of the chassis; they are now on 27 per cent. The per- 
centage using cantilever springs remains the same. There 
is a tendency toward placing the springs directly beneath 
the frame instead of to the side. 

Hotchkiss Drive a Factor 

Probably the spring change has been influenced more than 
anything else by the use of Hotchkiss drive which is now on 
44 per cent of the chassis models. The half-elliptic springs 
along with the other types have been lengthened on a great 
many of the cars, and the study of easy suspension is one of 
the most important factors in the comfort of the present 
chassis. The increased deflection per unit of weight gained 
by longer springs has resulted in a redesign of brake layouts 
in some cars. This is particularly true where the Hotchkiss 
drive is used, as there is always danger of brakes binding if 
the centers and radii are not carefully laid out. 

Brake details have been given more attention this year 
than for some time in the past. One of the reasons 
is the increased use of Hotchkiss drive. The points in 
which the brake designs are better are particularly 
in the equalization, in the elimination of rattle, and, as 
mentioned previously, in the proper layout of pivot centers 
and link radii. Quite a few are using a continuous cable 
equalizing system in which the cable runs over pulleys ; others 
are using cable to supplant the linkage. While on the subject 
of brakes, the vacuum brake which was demonstrated at the 



shows cannot be passed by without mention. This is a matter 
of which the true value will be determined by experience. 
Probably everyone is familiar with the operation of the 
vacuum brake, in which the suction in the intake manifold 
amounting to a few pounds per square inch, negative pres- 
sure, is converted into a large force by the use of a piston of 
large area. A system of levers reduces the travel and multi- 
plies the force correspondingly so that a powerful pull on the 
brake rod is obtained. 

Electrically it cannot be said that any radical developments 
are to be noted. There has been further improvement in the 
mounting of some of the generators and starting motors, but 
in the design of the instruments themselves the changes are 
very slight. One prominent manufacturer has shifted his 
generator up with the fan and drives both from a V-belt. 
This is on an eight-cylinder car and it gives a very compact 
layout. 

The Bendix gear is seen on what would seem to be on 
casual inspection a considerable majority of the cars. There 
are many magnetic engagements .for the starting motor and a 
few mechanical shifts. 

Two-Unit Electric Systems 

The use of two-unit starting and lighting systems has in- 
creased. Probably the increased engine speeds are respons- 
ible for this to a great degree as well as the increased sim- 
plicity of generator drive. Another point in which increased 
simplicity is notable is in the generator output regulation. 
The three-brush system seems to be on the increase as com- 
pared with a year ago. The vibrator type of regulation is also 
more than holding its own, with bucking coil and others in 
the minority. No figures have been compiled on the per- 
centages using the three types, but careful observation will 
confirm the trend toward the two first mentioned types. It 
is clearly noticeable that there are not nearly so many com- 
plicated systems as existed 2 years or even 1 year ago. One 
electric company has brought out during the year and incorpo- 
rated on some of the cars at the shows a thermostatic unit 
which alters the charging rate to conform with the temper- 
ature conditions. This is a simple device, when analyzed, which 
simply switches in a resistance when the temperature of the 
generator increases above a predetermined amount. This 
temperature is generally about 150 deg. 

Improvements in Ignition Field 

Some real development work has been done in the ignition 
field as is quite evident on standard equipments. Probably 
the most noticeable feature is the better and more compact 
combination of the distributer and generator. The action of 
breaker mechanisms has been speeded up so that there is no 
trouble in handling even the most rapid of high speed engines. 
One manufacturer has brought out a new system which is seen 
on some of the cars and at the booth of the exhibitor, where 
the movement of the contact point is only 0.006 in. This is 
a closed circuit outfit. 

(To be continued) 

Mechanical World Diary 

THE thirtieth annual edition of the British Mechanical 
World diary and year book is now on sale in the U. S. by 
Norman Remington & Co., Baltimore, Md. It is one of the 
handiest compendiums of mechanical information and the fact 
that it deals with a number of British standards does not de- 
tract from its American usefulness. It contains information 
on almost every ordinary mechanical problem, from the best 
methods for soldering to the design of conventional machine 
parts. In the new edition sections dealing with heat treat- 
ment of simple steels, tables, for calculating the strength of 
coil springs and sundry other matters have been added and the 
book is remarkable value for money at its price of 35 cents, 
or 40 cents by mail. 
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Chassis Oiling Needs Attention 

Present Methods Behind Other Features in Design Progress — 
Advantages of Oil- Wick Feed Recommended by Some Authorities 



CHASSIS lubrication is not as far advanced as other parts 
of car design. It is one of the details that has been over- 
looked while progress was being made in practically 
every other direction. There is hardly an automobile en- 
gineer who will not admit the faults of grease cup lubrication 
and particularly grease cup lubrication in which the cups are 
out of sight. The old rule of "Out of sight, out of mind," 
fits these cups very well. 

It is natural that attention should be paid to the lubrication 
of the engine, for if it were not, the engine would not run. 
It is almost regrettable that the chassis will still run if no 
attention is paid to the lubrication, as it would then force a 
little more attention from user and engineer alike. The 
engineer in his efforts to make it easier for the user would 
have produced a better method than is found now. 

Grease-Cup Troubles 

On some of the 1917 chassis there are as many as five and 
even seven grease cups located beneath the chassis in such a 
position that a man with his ordinary clothing on cannot 
think of trying to reach them. All these cups need turning 
at least once a week in ordinary running. The two conditions 
are incompatible and the result is that the cup goes unturned. 
The cups are also of such a construction that they are readily 
knocked off, particularly in truck work. A passenger car 
with from one to three grease cups missing after a year's 
service is not an unusual, but the usual thing. 

In an effort to solve the problem, which is becoming uni- 
versally recognized, there are a number of engineers at work. 
A system designed by C. T. Myers and carried out in his 
work on the Fageol trucks is illustrated on this page. As 
will be seen from a cursory study of the drawings the lubri- 
cant is oil. The advantages claimed for this are: First, the 
nature of oil to find its way to all working surfaces; sec- 
ond, the fact that a perfect film is presented; third, the non- 
dirt-carrying qualities; fourth, the absence of necessity for 
frequent attention, and fifth, the fact that the lubricant is 
supplied in proportion to the work done by the bearing. 

It is pointed out in this plan of chassis lubrication that 
grease seeks the path of least resistance and will always try 
to escape from the bearing without lubricating it. It will 
.lubricate only the surfaces which lie in its direct path of 
flow and will not readily be carried to all points of the bear- 
ing. Oil, on the other hand, will reach everywhere. It es- 
tablishes a film between the rubbing surfaces automatically. 

With the wick system as shown there is no possibility of 
carrying the dirt from the well of lubricant to the bearing 




surface. In fact, it is pointed out that a handful of dirt 
could be gathered in the oil chamber without in any way 
affecting the efficiency and cleanliness of lubrication. The 
oil is drawn up through the wick by capillary attraction and 
only the liquid lubricant will be so conducted. 

Reservoir Size Optional 

To avoid the necessity of frequent attention the oil reser- 
voir in the system can be made as large as desired. With 
the proportions shown there will be enough lubricant con- 
tained for a month. The feed, of course, is automatic be- 
cause of the wick arrangement and regardless of the amount 
in the supply compartment the rate of feed will depend only 
upon the amount used. The greater the motion of the bearing 
and the greater the amount of oil consumed, the faster the 
supply of lubricant will work its way through the wicking 
to the surface. 

While the spring shackle oiling is the most serious of 
chassis lubrication matters there are also many other parts, 
notably universal joints and link joints in brakework, etc. 
The latter appears to be best taken care of by self-lubricat- 
ing bushings where the designer has allowed sufficient dimen- 
sions to make these possible. Larger yokes and rod ends are 
being used by some manufacturers and equalizing shafts often 
have bigger bearings than formerly, permitting the use of 
softer bushing materials that do not need oil or grease but 
will not rust if left alone. 

Universal joints, however, still require to be packed with 
grease every so often, and the packing is a horrible job. 
Luckily once is enough for a good many miles of running, but 
it would certainly be better for the life of the. joints if some- 
thing could be done to make it easier to attend to universals. 
The simplest plan is for the body to be provided with re- 
movable parts in the floor so placed that the joints can be 
got at from above, but there is room for a clever designer to 
provide for automatic oiling of the front universal from the 
gearbox and of the rear one from the axle. Schemes of this 
sort have been tried, and usually the trouble was that too 
much oil was supplied, but this should be possible to over- 
come ; it must be no more than a matter of experiment to find 
the proper answer. 




OIL CHAMBER 




Sections of oil reservoir spring brackets 
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Aeroplane Wing - Trussing 

A Clear, Simple Explanation of the 
Fundamentals of Aeroplane Construction 



By F. W. Pawlowski f 



IT is hard for an inventor or designer to break away from 
the forms, types or examples already existing in nature; 
the first efforts to build a flying machine were therefore 
attempts to imitate the flapping of birds' wings, just as there 
were attempts to build locomotives that moved on legs. 

We know how the aeroplane was finally created. It is not 
a replica of a bird; it does not imitate the bird-motions in 
flight (except to a certain extent in gliding flight), but it still 
retains the essentials of a bird's wing, although modified and 
immovable. 

The problem faced by our predecessors was to build wings 
large enough for a man-carrying gli ler or aeroplane and was 
an extremely difficult one. They nad to answer these ques- 
tions: How was the big wing surface to be made of light 
weight and rigid at the same time? How were the members 
of the wing framing to be arranged? 

Monoplane Wing-Trussing 

The examples furnished by nature in the wings of insects, 
birds and bats, already adopted for the construction of the 
umbrella, imposed themselves so strongly upon the minds of 
inventors that it is no wonder we find their application in the 
early flying-machine, and even in Lilienthal's (1896) and 
Pilcher's (1899) gliders, Fig. 1, and Ader's aeroplane (1897). 

The fact that Henson at the early date of 1842 adopted the 
Fink truss for his wing construction must be considered and 
recognized as extraordinary. High credit must be given his 
power of mind and constructive ability. The Henson wing 
construction contains all the essential elements of the modern 
aeroplane wing, such as front and rear spars, and main and 
secondary ribs. The reduction of the number of exposed wires 
as compared with the umbrella type was considerable, and it 
is really surprising that Lilienthal, Pilcher, and others did not 
adopt Henson's construction. Much later (1909) Levasseur 
adopted it almost without change for his Antoinette mono- 
plane, Fig. 2. In this, as in most of the following figures, 
all the so-called lifting wires are shown by full lines and the 
so-called landing wires by dotted lines. 

Several other designers of recent date adopted Henson's con- 
struction also, as it has the advantage of keeping the wings 
rigid even after they are detached from the body. 

Although, in the meantime, the biplane wing became more 
prominent, we will proceed with the evolution of the mon->- 
plane wing. In 1910 Bleriot adopted the Pratt truss, already 
popular in biplane construction, for his monoplane, which wa: 
of considerable span, Fig. 3. He evidently resigned volun- 
tarily the possibility of almost doubling the wing area with- 
out much increase of resistance to motion. 

Just a slightly different construction has survived until the 
present time in the German Taube, Fig. 4. The standard 
type of monoplane rapidly became the most popular on ac- 
count of its simplicity of construction and ease of adjustment. 
Figs. ."■ and 6. 

The use of four pairs of lifting and landing wires on each 
wing, as in Deperdussin's seaplane, seems to be an unneces- 
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sary introduction of too much structural resistance. Two 
pairs of wires, Fig. 6, are the best, and are sufficient even for 
large-span machines; one pair of wires is sufficient for small- 
span racing machines. An example is the Ponier machine, 
which competed so splendidly for the 1913 Gordon Bennett 
Cup. 

It is worth while to notice that in 1900 this type of wing 
trussing was used by Kress for his flying-boat, which was of 
a triple-tandem monoplane type, before any other machine 
flew. The interesting thing about it is that Kress was not 
an engineer but a tailor. 

The resistance of the wires is a considerable item in the 
total structural resistance, so that Blanc in France actually 
built (1913) a monoplane with cantilever wings, Fig. 7, a 
rather risky construction considering the wing area used. 

Biplane Wing-Trussing 

The difficulty of building large wing surfaces was realized as 
far back as 1866 by Wenham in England. He built a sort of 
multiplane kite, while Stringfellow in 1868 produced a triplane 
model, which unfortunately did not fly. But in spite of the 
remarkable example of Stringfellow, such prominent mechan- 
ical engineers as Sir Hiram Maxim (1888) with his huge mul- 
tiplane, and Lilienthal (1896) with one of his biplanes, could 
not produce a simple and statically clear structure to com- 
bine the planes of their machines. A bridge engineer was 
the first to do so, and it was Octave Chanute who put the 
bridge truss in the biplane. Of course, it could be the Pratt 
truss only. The idea was adopted immediately by all airplane 
builders. As few of them were closely familiar with the prin- 
ciples of frame structures, there was some abuse of the 
"struts and wires" so that many biplanes of the early part of 
the modern era of aviation resembled closely the wire 
entanglement for field fortifications; this is shown in Fig. 8, 
in which the dotted lines represent the diagonals that were 
ultimately omitted. 

The type shown in Fig. 9 soon became standard and prevails 
at the present time, the number of panels on each side varying 
from two to four in various constructions. Panels of equal 
dimensions, Fir;. 9, are justifiable for bridge trusses, but are 
not the best for aeroplane trusses. By varying the width of 
panels, as slia.vn in Fig. 10, the structure can be made of 
lighter weight or for the same weight, stronger. 

TL-j -'Jfce3 acting in the spars increase from wing top to- 
ward the body; it is advisable therefore to decrease the bend- 
ing buckling length of the spar stations. Also, for the struts 
and wires the arrangement in Fig. 10 is more advantageous 
as the forces acting will be more uniform; that is, the ex- 
treme struts and wires are loaded more than those in Fig. 9. 
The members close to the body are loaded less, thus rendering 
the dimensions of these members more uniform. This ad- 
vantage of the variable-panel truss is not yet fully appreci- 
ated, although the arrangement appeared in France five or 
six years ago. 

Then came the overhang -type biplane, with its well-known 
mechanical and aerodynamical advantages. It was intro- 
duced by Henry Farman but had already been incorporated 
in the remarkable triplane model of Stringfellow. It is 
inconceivable, however, that Stringfellow had the same rea- 
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sons for using overhang as those which influenced Farman. 

The overhang is treated either with landing-wire bracing. 
Fig. 11, or landing strut, Fig. 12, the latter arrangement 
being more advantageous as it oers less resistance to motion. 

The resistance of struts and wires is a considerable part of 
the total structural resistance and the tendency to minimize 
the number of such members is therefore justified. An ex- 
treme example is one of the Breguet airplanes, which had 
one panel 10.5 ft. long on each side of the body, in a machine 
of 40-ft. span, thus leaving about 8 ft. of free overhang on 
the upper wing, Fig. 18. 

A more radical departure from the typical Pratt truss is 
displayed by the Henry Farman half-and-half monoplane and 
biplane machine, Fig. 14. The span of the upper wing is 
three times greater than that of the lower, so that the aero- 
plane is really a biplane (the central part) with two mono- 
plane wings attached at the tips of the upper biplane wing. 
These machines are still in use in the present war. 

The Ponier-Pagny biplane truss, Fig. 15, with equilateral 
triangles formed by struts and landing wires is a modification 
of the Pratt truss, as its essential members are the long 
diagonals of the rhomboidal panels. 

Wireless Trusses 

The real triangular bridge truss was introduced by the 
Albatross company in Germany about four years ago. The 
two examples shown in Figs. 16 and 17 are commonly known 
as wireless trusses. 

The advantage is based on the considerable difference be- 
tween the resistance coefficients of struts with stream-line 
sections and of wires or cables, the ratio or coefficient being 
about one to ten. As the thickness of struts is about ten 
times greater than the wire diameter, the elimination of 
landing wires by substituting for the lifting wires members 
that will transmit forces in compression as well as in tension 
offers interesting possibilities. 

As a matter of fact, the total length of all web members of 
a wireless truss can easily be made much less than one-half 
the total length of all wires and struts of the usual truss, so 
that the resistance of the web members can be reduced almost 
one-half with a small increase of weight. 

With this construction it is difficult to connect the wooden 
struts to the sockets so as to transmit safely considerable 
forces in tension; it is also difficult to rectify the structure 
after it warps. When the wooden spars and struts are elimi- 
nated turnbuckles and other adjusting devices are entirely 
unnecessary; also the difficulty of transmitting forces in 
tension is avoided, so it is curious why the wireless truss is 
not popular. 

Just recently the Curtiss company has produced an inter- 
esting type of wireless truss, Fig. 18, in which the number 
and length of the exposed members is minimized. The con- 
struction is especially adapted to the fast small-span racing 
or scouting machines. 

It is possible to imagine a strutless truss as a combination 
of two pairs of monoplane wings with the usual bracing, 
Fig. 19, but the total length of wires is considerable, so 
that the advantages of such a construction would be doubt- 
ful. Another form of strutless truss, Fig. 20, is much more 
promising and with the appearance on the market of wires 
having stream-line sections, it is possible that the structural 
resistance can be reduced even further than is the case with 
the wireless truss. Fig. 21 shows that this construction can 
be also well adapted for the overhang biplane. 

Tri plane Trusses 

There were and there are few triplanes. The trusses can be 
treated here along the same principles as the biplane truss. 
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I mention the triplane because in several instances the prob- 
lem has been treated incorrectly, as shown in Fig. 22, in 
which the full height of the truss is not utilized, although it 
would increase the strength of the truss about four times. 
Figs. 23 and 24 show examples of correct treatment. The 
triplane has a mechanical advantage of decreasing the buck- 
ling length of struts by half, which makes them relatively 
several times stronger. 

Fig. 25 shows a more complicated case of biplane truss for 
large high-power machines. The more uniform distribution 
of masses along the truss makes it lighter and stronger. 
(I omit entirely the question of dynamical stability involved 
in spreading out the masses in this case.) Here also different 
solutions are possible. In the Sikorski method the engines M 
are placed on top of the lower wing, close to the inner side of 
the struts. In the French method the engines are put between 
pairs of straight struts (see the full lines only). In the Cur- 
tiss method the engines are fixed between some special 
crooked struts (see the dotted lines). Each method has some 
small advantages and disadvantages, which can easily be 
seen from the figure. 

Until now we have considered only the airplane wing-truss 
as viewed from the front, or the so-called lift-truss. Inside 
the wings, however, are placed the so-called drift-trusses.* 
Both the lift and the drift-trusses are combined to form a rigid 
three-dimension structure by means of bracing in planes 
passing through the struts and parallel to the plane of syra- 




Fig. 26— Blerlot Fly. 27— Etrlch- 
Braclng Taube Bracing 



Figs. 28 and 29- -Common Rl. 
plane Bracing 




Figs. 30 and 31 — N-Type Bracing 



Figs. 32 and 33 — V-Type Branlli? 



Figs. 34 and 35— Single Lift- 
Truss 




Figs. 36 and 37 — Forces in 
Double Lift-Truss 




Fig. 38 — K- 
fype Bracing 



Fig. 39 — Curtiss 
Lift -Truss Strut 




Figs. 



40 and 41 — Forces in 
K-Type Bractne 





Figs 42 and 43— X-Type Side- 
Bracing 



Figs. 44 and 45 — Forces 
X-Type Bracing 
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metry of the whole machine. This bracing is visible in the 
side view of the airplane and I will call it aide-bracing. 

Side-Bracing Monoplane Wings 

The subject of side-bracing of monoplane wings does not of- 
fer anything of remarkable interest. Usually each wing 
has two parallel or slightly converging spars — the front and 
the rear spar. Each pair of spars, together with some central 
pylon or the landing chassis, taken as king post, form the 
front and the rear lift-trusses. Both are fixed in case of 
aileron control, and the front-truss is fixed and the rear 
one movable in case of warping. A monoplane has usually a 
double lift-trussing.; the spars are at the same time mem- 
bers of both the lift and drift-trusses. 

Fig. 26 shows the side-bracing of the Bleriot monoplane-bus, 
on which the rear spar is braced to the lower girder of the 
single lift-truss. This arrangement is more advantageous 
than the one on the early type of Etrich-Taube (Fig. 27), be- 
cause the separate lift and drift-truss (requiring three spars) 
is uneconomical from the mechanical point of view and the 
two wires offer about twice as much resistance as the single- 
strut brace in Bleriot's construction. The recent type of 
Taube has side-bracing similar to that shown in Fig. 26. 

Side-Bracing Biplane Wings 

The side-bracing of biplane wings offers many possibilities 
of design. The most common types, Figs. 28 and 29, are based 
on the same principle, but are adapted to the so-called straight 
and staggered biplane respectively. 

The terms "lift-truss" and "drift-truss," although con- 
ventional, are not quite correct. None of the trusses takes 
care of lift or drift alone. Really, the resultant air-reaction 
upon the wings resolved into components parallel to the 
planes of the lift and drift-trusses gives the external forces 
acting on the trusses. 

These components differ considerably from the drift and 
lift, not only in case of a staggered biplane, but also in a 
straight biplane, in which, for instance, at slow flight and 
large angle of incidence the forces acting on the drift-truss 
are frequently opposite in direction to the drift. 

Figs. 30 and 31 show the N-type side-bracing, with which 
again the resistance of the wires of the ordinary bracing 
(Figs. 28 and 29) can be decreased by half. This bracing 
especially when combined with the wireless lift-truss (Figs. 
16 and 17) offers new and interesting possibilities for heavy 
large-span aeroplanes. It was applied by the Albatross com- 
pany in the form of a triple lift-trus, which seems to be 
an unnecessary complication, as simpler combinations are 
possible. 

Fig. 33 shows the V-type side-bracing, found in the modern 
Nieuport scouts. The two converging struts are fixed in a 
special socket fitted between the spars of the lower wing. 
This construction is also adaptable to straight biplanes (Fig. . 
32) but in both cases is especially good for an unequal-chord 
biplane. Although the trussing in the Nieuport machine is 
treated as of the double lift type, there is no reason why it 
(preferably the rear one) could not be treated as a single 
lift-truss with front struts acting as braces. 

Development of Single Lift-Truss 

The first single lift-truss was used in one of the first 
Chanute gliders, which was a quintuplane. Chanute, how- 
ever, did not seem to appreciate the advantages of the single 
lift-truss system, as he adopted the double lift-truss for his 
subsequent machines. 

It was Breguet who (1909) produced and advocated the 
single lift-truss biplane, his main object, however, being to 
vary automatically the angle of incidence of the wings, which 
were hinged to the steel tubular spars (Fig. 34). 

A more perfect and elegant construction of the single lift- 
truss, which can be called I-type side-bracing, or simply I- 
strut, was used in Domer's flying boat (1913). The struts, 



Fig. 35, were fixed in sockets having long bases that reached 
from the front spar to the rear spar and were fixed to the 
latter. An almost identical construction was adopted in 1914 
for the R. A. F. fast scouting machine. Mechanically, the 
front and rear parts of the socket bases can be considered 
as a cantilever subject to bending, accordingly as the center 
of pressure moves forward of or past the center of the strut. 
The struts are thus subject not only to compression but also to 
bending. The bending moments, however, in the average-size 
machine are comparatively small and can easily be taken 
care of by sockets as well as by the struts. In the latter case 
it is the maximum moment of inertia of the strut-section that 
comes into play, and the fibers of material affected are almost 
idle when buckling occurs. Geometrically and aerodynam- 
ically the sockets can be treated as a well-filleted inter-section 
of a strut of streamline section with half of a stream-line 
body, thus offering little resistance to motion. 

Advantages of Single Lift-Truss 

The disadvantage of the single lift-truss system against 
the double lift-truss is that it cannot be adopted for staggered 
biplanes, especially those with a pronounced stagger. The 
advantages however are great and can be demonstrated as 
follows: 

1. The strength of the struts varies as the moment of in- 
ertia of the strut section. 

At a constant ratio of diameters of the strut section, the 
least moment of inertia varies as the fourth power of the 
thickness (small diameter) of the strut. 

Therefore, the thickness of strut varies as the fourth root 
of the load that the strut can stand. 

For the double load of a single lift-truss strut against 
the two struts of a double lift-truss, the increase of the 
thickness and therefore of the air-resistance will be only 
about 4 _ 

100 (V2— 1)=20 per cent, 
or the air-resistance will be reduced by about 
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The weights being proportional to the squares of the thick- 
ness, the gain in weight of struts of a single lift-truss against 
a double lift-truss will be about. 
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100 ( _— ) 



: 30 per cent. 



2. The diameters of wires or cables vary as the square root 
of the load that the wire or cable can stand. 

For the double load of one single lift-truss cable against 
two cables of the double lift-truss, the increase of diameter 
and therefore of the air-resistance will be about 

100 (V2— 1) =40 per cent, 
or the air-resistance will be reduced by about 

2— V2 

100 ( — — ) = 30 per cent. 

There is no gain in weight however in this case. 

3. The larger-size wires and cables of a single lift-truss 
system allow a further gain in reduction of air resistance by 
using stream-line wires or cables. The latter are made of 
stream-line form by means of sharp specially-attached trailing 
edges, which might be impracticable on the small cables of 
the double lift-truss system. 

Forces Acting on Each Truss 

4. In the double lift-truss system the forces acting on each 
truss depend upon the position of the center of pressure; at 
fast flight and a small angle of incidence, the rear truss car- 
ries a greater part of the total load — roughly speaking be- 
tween two-thirds and three-fourths of the total (see Fig. 37). 
At slow flight and large angle of incidence the reverse is the 

(Continued on jxtge 389) 
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Orient a Growing Car Market 

Increasing Demand Handicapped by Legal Regulations — 
High Freight Rates and Advance Payments by Dealers 



By Allen Sinsheimer 




G. M. MALCOLM 

Oeneral manager Oriental brunch 
Spej/cr, Cole <C- Co., of -V> ic York, 
in Singapore 



THE NEW — Above — Start of Hupmoblle parade from Manila to Antlpolo. P. I. 
THE OLD — Below — Method of traveling by carrying-basket, formerly used in the Philippines 

THE chief hindrance to American exportation of automobiles to the Orient, 
according to G. M. Malcolm, general manager of the Oriental branch of 
Speyer, Cole & Co., New York, in Singapore, S. S., is the demand for cash 
in advance which manufacturers make upon foreign dealers. Mr. Malcolm's 
firm is engaged in the exportation of automobiles and the financing of dealers 
in Asia. They act as traveling representatives for Hupp, Scripps-Booth, Har- 
roun and Roamer cars and Denby trucks for India, Netherland Indies, Java, 
Sumatra, Borneo, Burma, Celyon, Federated Malay States, Siam, Japan, Philip- 
pine Islands, Korea, China, French Indo-China and the Straits Settlements, and 
because of a thorough knowledge of Oriental conditions, have secured a large 
portion of automobile business for these companies. 

Dealers in Asia have constantly been hindered by the cash-in-advance de- 
mand. This has caused many American manufacturers a loss of business and 
has aided Mr. Malcolm to sell the machines under his control. Many dealers 
sell from twenty to forty cars a month. They are frequently forced to wait 
for delayed freight shipments. Often it is 2 or 3 months following their outlay 
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of cash in advance before they receive payment for the auto- 
mobiles from the customers. Consequently they are forced 
to make cash-in-advance payments upon as many as 120 cars 
before they receive a return on the expenditure. Speyer, 
Cole & Co., recognizing the conditions as they prevail, extend 
financial aid, allowing dealers to pay for cars after delivery, 
and thus secure business for the cars they handle. 

Business throughout the East has been exceedingly pros- 
perous. The Straits Settlements, where tin and rubber are 
the important products, have been busily engaged supplying 
nations at war, and the countries where sugar, coffee, tea, 
tapioca and cocoa are cultivated have had large crops and 
vast demands for them, which brought financial prosperity, 
causing an increase in automobile sales. 

High-Priced U. S. A. Cars Introduced 

The war has effected the introduction of American cars of 
higher prices. Formerly the natives remarked that Ameri- 
cans could make good low-priced cars but that European 
makers knew best how to manufacture the higher-priced ones. 
The war has limited the number of European cars for ex- 
portation. Fiat is practically the only European maker sell- 
ing for export demand, and it is new no uncommon sight to 
witness several Pierce-Arrow can in the larger cities. Mr. 
Malcolm believes that this present opportunity should be 
seized upon by manufacturers of higher-priced automobiles 
and that thev could eventually build a large mar ~t for them 
throughout Asia 

The cars cow predominating are the Ford, Overland, Buick, 



Hupp, Studebaker and Hudson, with Fords in the lead in 
numbers. At one point between Ipoh and Campur, Mr. Mal- 
colm counted thirty-two Ford cars in a stretch of 32 miles, 
a number he considered remarkable, as these cities lie on the 
very end of the Malay peninsula. 

Business increases with good roads. Passable highways 
are to be found in the Federated Malay States, India, Japan 
and the Netherland Indies, and the greatest number of cars 
are discovered there, while the roads of Siam, excepting in 
Bangkok, and in China are extremely rough and keep auto- 
mobile sales to a low point. Good road activities have de- 
clined since the beginning of the war. Prior to it, the Fed- 
erated Malay States were engaged in the construction of a 
number of new highways and that work has been curtailed, 
while repair and upkeep work which had been maintained 
throughout India has ceased entirely. 

There are a number of strict legal regulations which few 
American makers follow and this, too, has affected the sale 
of their preducts. The Hupp Motor Car Corp., says Mr. 
Malcolm, has conformed to these regulations and increased 
its sales by so doing. 

Few Heavy Cars 

There are a few demands for heavy cars but the general 
call is for five and seven-passenger can of lighter build. 
Few two-passenger cars are used. The salary of the native 
chauffeur is $12 a month in gold, and as a consequence every- 
one can afford a driver and prefers a large car. This low 
cost for chauffeurs has produced the curious effect of taxi- 




J • ' ' f of territory lofffdy 
covered by the Oriental 
branch of Speyer, Cole 

Co. of Xew York. War 
conditions have brought 
prosperity to the Straits 
Settlements which pro- 
duce enormous quantities 
of tin and rubber. The 
unusual demand for 
sugar, coffee, tea, tapioca 
and cocoa groicn in 
many of the other -sec- 
tions of this district, 
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have resulted in numer- 
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business of this sort very 
bright. In Sumatra are 
many tobacco and rubber 
plantations, the large 
plantation of the United 
States Rubber Co. being 
situated on the cast 
const. Java has good 
roads, but Siam and Bor- 
neo are yet undeveloped 
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Above— Parade of native* carrying pigs roasted for guest* of Levy Hermanti, Hupmobik distributors in the Philippines. There were 
108 Hupmobilej In line and over 500 guests. Below— Two Denby trucks carrying the U. 8. constabulary band of 86 pieces from 
Manila to Antlpolo for the Hupmoblle celebration. In the foreground from left to right are: Joseph R. Drake, vice-president 
Hupp Motor Car Corp.; T. Diehl, general manager for Levy Hermanos; R. S. Cole, Oriental sales manager, Hupp Motor Car 

Corp.; and Leopold Kahn, proprietor of Levy Hermanos 



cab rates at $1.68 an hour, despite the fact that gasoline 
costs 40 to 46 cents a gallon, and that tires and accessories 
sell at prices which are double their cost in the United States. 

Michelin and Dunlop tires are the predominating foreign 
casings in use and the Goodyear, Goodrich and United States 
form the more important American tires that are seen. All 
accessories are sold by automobile dealers. There are no 
retail accessory stores separate from the dealers, and the 
parts business has been neglected to a great extent because 
here, too, the makers insist on cash in advance. Few public 
garages exist. Everyone owns his private garage in con- 
junction with his home. 

Freight rates are exorbitant since the beginning of the war. 
Boats that formerly charged $10 per ton of 40 cu. ft. now 
demand $30, and as a result have almost doubled the cost 
of parts and cars. Ford touring cars, which require 7 tons 
of space, cost $210 for ocean shipment, and Hupp cars, tak- 
ing 10 tons, are forced to pay $300. This does not include 
freight charges in the United States or from the port of 
delivery, and the five-passenger Ford sells delivered for $1,750 
in native money or $890 gold. 

The majority of the dealers are Europeans. Many China- 
men serve as sub-dealers and are very honest. They have 
been found to be inefficient organizers, states Mr. Malcolm, 
but frequently have more money than the white men. The 
honesty of the Chinamen, he found, is remarkable, and if it 
were not for his inability to handle a big deal he would 



have no hesitation in making them dealers for his cars. 

The streets are not as congested in Asia as in America, 
but each large city has its regulations and traffic officers. 
Rickshaws are numerous and interfere greatly with the 
traffic. 

Dealers have not specialized in service as in this country 
and the average car owner is forced to lay up his machine 
and await parts from America before he can use it follow* 
ing a material injury. 

Truck Business Growing 

The truck industry has expanded in recent years. Trucks 
may be found in use for loading cargoes, doing public depart- 
ment service, hauling for department stores, and even carry- 
ing rubber from the innermost sections of the countries to the 
coasts. None of the nations or countries in which Mr. Mal- 
colm operates are troubled with winter weather, but all suf- 
fer from an extreme moisture which affects tires and bat- 
teries and probably causes the great demand for magnetos. 

Car Dealers Handle Accessories 

Accessories are handled by automobile dealers, and there 
are no separate accessory stores such as exist in the U. S. A. 

None of the countries in which Mr. Malcolm travels are 
troubled by winter weather, but suffer from heavy moisture 
that affects tires and batteries. 

Mr. Malcolm states that many of the demands made by 
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dealers in connection with certain features to be considered 
in shipping cars to their territory while in some instances 
may appear to be foolish requests, have a good reason be- 
hind them, and are due to the class of trade to which they 
are catering. 

Hnpmobile Day 

The Automobile is able to present in this issue some very 
interesting illustrations in connection with Hupmdbile Day 
held in Manila, P. I., on June 26. These photographs give 
an idea of both city and country roads, and to a great extent 
portray road conditions as existing throughout all of the 
territory. 

The. illustration at the top of page 385 shows the start 
of the Hupmobile parade from the City of Manila to Anti- 
polo, where the celebration was held, and it will be noted 
the four types of Hupmobiles which have been introduced 
into the Philippines during recent years, viz.: model 20, model 
32, model K and model N are shown in order. 

Good Roads in India 

Mr. Malcolm is particularly familiar with road conditions 
in the different parts of his territory. He reports India as 
having good and extensive road systems. 

The Island of Sumatra, which approximates California in 
area, with 150,000 sq. miles, has fine roads in the Northeast 
out of Delhi. In the residency of the east coast are tobacco 
and rubber plantations, one of which is the large plantation 
of the United States Rubber Co. An automobile can travel 
from Medan south to Toba Lake. The lake is crossed by a 



raft and a new road goes through the interior to the west 
coast at Padang. In this way a car can cover approximately 
one half the island. There are good roads from Ben Kolen 
to the interior. 

In Siam there are no roads excepting around Bankok, a 
city of 700,000 population. Rice constitutes three-quarters 
of the total produced in Siam, which is, of course, an English 
settlement. 

Kapok Among Java Products 

The island of Java, about a quarter the size of Sumatra, 
has good roads and is reputed as being one of the most pro- 
ductive islands in the world. Last year its sugar crop ex- 
ceeded that of Cuba. Its other crops are rice, tobacco, tapi- 
oca, coffee, tea, cocoa and cinnamon. Kapok, a kind of cotton, 
is obtained from trees in Java. This cotton cannot be woven 
but it is used in automobile cushions. 

The island of Borneo has very few roads. You can some- 
times drive 5 or 6 miles out of such a city as Bandjermassin, 
a place of 50,000 population. In Borneo the commercial lan- 
guage is Malay. The natives, or dyaks, are the well-known 
wild men of the island. Some of the products of the island 
are rubber, rattan and diamonds. From the coast back the 
island is swampy. There are large oil deposits on the east 
coast. 

Mr. Malcolm gave some conception of the various political 
divisions. Thus what is known as the Straits Settlements 
comprise Singapore, Penang, Malacca, the Province of Welles- 
ley, and Christmas Dindings. Netherland Indies comprise 
Sumatra, Java, Borneo, Celebes, Sondea and Molucca. 



An Unusual Body 
Design 

IDEALIZING the field for custom built bodies of original 
■MVdesign, S. W. Nicholson, Toledo, Ohio, has been doing con- 
siderable business with the construction illustrated below 
during the past year. These bodies, which are made under the 
name Custom-Built, are fitted to standard chassis, the illus- 
tration showing one on the Overland 75. The entire assembly, 
consisting of radiator, hood, body, fenders, etc., is designed 
to harmonize with the aim, of imparting personality and dis- 
tinction to the finished car. The manufacturer makes a 
f eature of the low cost of building up cars with the equipment, 
the price quoted for the car illustrated herewith bemg under 
$1,000. 





Wilson Truck Wheel Puller 

r M iHE novel form of wheel puller, operation of which is illus- 
J. trated above, is a feature of the Wilson trucks, built by 
the J. C. Wilson Co., Detroit. 

The operation illustrated consists of removing the three 
bolts holding the hub cap to the hub flange, unscrewing the 
dust plate in the end of the cap, removing the large nut secur- 
ing the rear wheel to the axle spindle and again attaching the 
hub cap with the three bolts. Any 1-in., 9-thread bolt ts in- 
serted in the hub cap and screwed against the axle end until 
the wheel slips off. 
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Old and New Transmissions 

Comparing Original Panhard and Renault Gearsets with Modern Types of Uncon- 
ventional Sort 



IT ia rather a habit with the authors of papers to be pre- 
sented before engineering societies to review a whole sub- 
ject historically, practically writing a small text book upon 
it. A very interesting paper of this class was recently pre- 
sented to the British Institution of Mechanical Engineers by 
Robert E. Phillips. The paper is a very long one and deals 
briefly with almost every kind of motor vehicle transmission. 
The illustrations which accompany it are interesting, show- 
ing the variations possible in detail without greatly alter- 
ing the principle. 

The author, after reviewing the unmechanical features of 
the conventional sliding gear transmission, describes the orig- 
inal Panhard and Renault transmissions. The first named 
was the original sliding gear and the second, the first sliding 
gear with a direct drive on high. These are shown diagram- 
matically in Figs. 1 and 2, in this case, as in all the other 
illustrations, A being the driving shaft and B the driven shaft. 
The only sliding member in this gear was the sleeve or lower 
driving shaft carrying four gears. As shown, the lowest 
speed is in use. Drawing back the sleeve engages the second 
gear, further movement gives a neutral position and thereafter 
follow the engagements of the third and fourth ratios. In 
the original design there were two bevel pinions on the shaft 
B, both in mesh with the ring gear through which the cam- 
shaft and the side chains were driven. Between these bevel 
gears was a dog clutch and a separate lever enabled this to be 
engaged with either of the bevel pinions so giving four speeds 
forward and the same four speeds reversed. Panhard sub- 
sequently eliminated this second lever and arranged a reverse 
pinion somewhat after the fashion of the modern type. 

The Renault gear was a considerable advance, although 
quite complicated. There was a central shaft divided some- 



where near the middle. That is to say, the part A and the 
part B were independent just as they are in the modern gear- 
set. The sleeve E comprised a jaw clutch at the left end, a 
gear pinion at the right end and behind it was a spring to 
keep the jaw clutch engaged with the other member which was 
part of shaft B, and, of course, solid with the two pinions at 
the left end. With A and B clutched together in this way we 
have the direct drive and to obtain any other drive the first 
movement of the control lever opens the clutch holding it open 
against the pressure in the spring. 

Shafts C and D are mounted on eccentric bushings, these 
being interconnected so that either shaft can be rolled towards 
or away from the middle shaft just like the back gear of a 
lathe. When clutch E is disengaged and shaft C is rolled over 
so that the gears on it mesh with the gears on A and B, the 
drive passes from A through C as a countershaft and so to £ 
just as in a sliding transmission. Similarly keeping C out of 
mesh shaft D can be swung around giving a different gear 
reduction. 

The object of the two bevels seen on D is to provide a re- 
verse. The bevels are each integral with the spur gears ly- 
ing behind them and they are free to rotate on the shaft D. 
Normally they are held together by a jaw clutch between them 
which is kept engaged by a spring seen at the right end. Un- 
der these conditions the set of gearing on shaft D provides the 
low gear. 

Mounted separately in the box is a third bevel, pinion, not 
shown, which can be forced forward so as to mesh with both 
the bevels on D , and in meshing it pushes them apart so dis- 
engaging the clutch. This causes the left bevel to revolve in 
the opposite direction and so provides the reverse gear. 

Compared with the conventional transmission, this seems a 




A 



Upper left — Diagram of original Panhard 
transmission in which all speeds were indirect . 
This is generally known as the straight- 
through, or the progressive type of gear 

Upper right — Diagram of original Renault 
direct drive transmission. In this the counter- 
shafts are engaged in the same way as the 
back pear to a lathe 

Lower left — A modern British transmission. 
A four-speed Daimler gearset with direct 
drirc on high gear 
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Upper left — The Weller transmission which has a minimum 

Upper right — The Dux gear, probably the most compact four- 
speed direct drive transmission ever designed 
Lower left — A direct drive gearset using silent chains 
employed by the London General Omnibus Co. 
Lower right — Linley gear in which shifting is operated by 
withdrawing the clutch after the shaft lever has been 
moved 



very complicated arrangement, but many thousands of these 
gearsets have been made and given excellent service. 

As a comparison with these two early types, the British 
Daimler transmission forms a striking contrast. This is a 
four-speed gearset with direct on fourth, a separate sliding 
pinion not shown in the illustration being used to provide the 
reverse. A feature of this gearset, which is different from 
conventional American practice, is the great distance between 
the ball bearings at each end. The idea of coarse is to give 
the greatest possible rigidity to the main shafts. It is also 
noteworthy that no provision is made to . relieve the annular 
bearings of end thrust. 

The other gears shown are unconventional designs, all of 
which, however, have been used fairly extensively in England 
and have given good service. 

The Weller gear has driving shaft A carrying a pinion and 
a jaw clutch at the left hand end. This shaft passes right 
through the extreme right end fitting inside a sleeve attached 
to the gear shown. This sleeve is the driven member, the shaft 
A ending as shown in the drawing. The two pinions shown 
at B are quite free on the shaft A, both to slide and to revolve 
but the double dog clutch C slides on keys or splines and 
therefore cannot rotate. The countershaft always has its 
right end pinion in mesh with the driven gear on the sleeve 
at the upper right to which the propeller shaft is attached. 
As shown, the gears are in neutral. Moving C to the right 
clutches shaft A to the end gear and so gives direct high 
speed. Leaving C where it is and moving B to the right gives 
the second speed, while moving B left leaving C where it is 
gives the first speed. It will be seen that all the stress of en- 
gagement comes upon the jaw clutches since in whichever 
direction B is moved its gears are meshed with those on the 




countershaft before the clutches interconnect and so before 
any drive can pass. 

The Dux gear is one of the most compact of any. Starting 
from the driving end A the pinion nearest the right is not 
attached to the shaft A which is free to rotate. The pinion 
at the left end is integral with the driven member B and the 
end of shaft A spigots within it as shown. On shaft A lying 
between the two gears just mentioned is a sleeve with two 
pinions. This slides on splines on shaft A. Moving the 
sleeve to the left causes the larger of the two wheels on 
it to mesh with an internal ring on the left pinion which is 
solid with B, so giving the direct drive. Moving the sleeve to 
the right picks up in similar manner the pinion at the right 
end, thus clutching this to the driving shaft A. Under these 
conditions the drive is transmitted to the countershaft C and 
so to B, just as in the conventional transmission. This gives 
the third speed. 

The first and second speeds are obtained from the sleeves 
mounted on the countershaft, which are free to turn on the 
countershaft. These two pinions, which are separate, are 
each provided with internal teeth enabling them to be clutched 
to the corresponding pinions which are fixed to the camshaft. 
Moving the right hand one into engagement gives the lowest 
speed and the left hand one gives the second speed. The re- 
verse is provided for by independent pinions not shown. 

A transmission of an entirely different sort, which was first 
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designed for the British Commer truck, but has been manu- 
factured for a good many years, is the Linley. This is a con- 
stant mesh gear and the various combinations obtained by the 
use of jaw clutches. It will be seen that the driving shaft A 
is not fixed to the pinion which drives the countershaft. 
Furthermore, that the gears on the driven shaft B are free 
to turn thereon, but the left extremity of B carries half of the 
jaw clutch which is fixed to it. A double faced jaw slides on 
splines on the right end of A and when this is moved to the 
right it clutches A and B solidly together, giving direct high 
gear drive. The countershaft is brought into operation by 
moving the clutch out of high gear position and as far as it 
will go to the left. Then we have the countershaft being 
driven steadily and can obtain the second and third speeds. 
The gear seen at the extreme right end is only used for re- 
verse, there being another pinion not shown. 

The particular and most ingenious feature of this gear is 
in the detail of the speed-changing mechanism. The shifter 



forks which operate the clutches are mounted on shafts lying 
transversely across the box (up and down the page in the 
illustration) and rotation of these shafts which causes move- 
ment of the shifter fork is brought about by rotating the shaft 
C at the top of the box bearing peculiarly shaped cams. 

The levers connecting the cams with the shifter forks are 
not rigidly connected with the shaft of the latter, a good stiff 
spring being interposed. Also the teeth of the jaw clutches 
are deeply undercut. Suppose now that one of the clutches 
is engaged and the engine is driving. If we now move the 
gear shift lever to the position corresponding to the next 
speed, we shall not be able to withdraw the clutch which is 
driving, and we shall merely compress the spring. Then as 
soon as the main clutch is withdrawn or the engine throttle 
shut the driving effort is relieved and the already compressed 
spring throws over the jaw clutch picking up the next gear 
ratio. The driver is thus enabled to select the next gear he 
wants to use in advance of the time when he desires to use it. 



Aeroplane Wing Trussing 

(Continued from, page 382) 



case, Fig. 36. Thus considering the two extreme attitudes, 
each of the trusses is either partly idle or has an extra 
strength and therefore weight. 

In the single lift-truss the forces acting on the truss are 
almost independent of the center of pressure, as the reaction 
of the load at the root of the cantilever is equal to the load 
and independent of the bending arm. 

Thus, the forces acting on a single lift-truss will be about 
25 to 35 per cent smaller than the forces of which the front 
and rear trusses of the double system must take care in the 
worst cases. This will result in another considerable reduc- 
tion of weight and air resistance. 

Special Types of Side-Bracing 

Fig. 38 shows a K-type side-bracing proposed by Capt. 
Martin (Scientific American, 1911). It is another interesting 
type of the single lift-truss that has all the advantages men- 
tioned. Besides, as can easily be seen from the action of 
forces in Figs. 40 and 41, the extra bending moments in the 
I-type strut due to the cantilevers (sockets) are eliminated 
entirely. This advantage, however, is strongly jeopardized 
by the extra weight and resistance of the braces. 

The Curtiss single lift-truss strut (Fig. 39), which is used 
in the wireless-truss biplane and in the new triplane (as far 
as it can be understood from the published details) is built up 
of two steel tubes, one straight, the other bent in two places; 
both tubes being inclosed by a covering. The character of 
cover determines whether this strut should be considered 
either as of the Martin's K-type, without the advantage of 
eliminating bending, or as a simple and cheaper type of the 
Dorner cantilever or I-strut type. 

Finally the X-type side-bracing (Figs. 42 and 43) offers 
also certain advantages, especially as compared with the 
standard type (Figs. 28 and 29) and even with the N-type 
(Figs. 30 and 31), as it belongs in the double lift-truss class. 

The advantage over the N-type is that there is one strut less. 
The advantage over any other double lift-truss system is that 
the amount of load carried by each truss is practically inde- 
pendent of the variation of the center of pressure, although 
there is a certain increase of the forces due to the angularity 
of the struts. (See action of forces in the two extreme cases 
in Figs. 44 and 46.) The trusses therefore do not have as 
much extra strength as in all the cases of two parallel lift- 
trusses. 

The gain in resistance and weight is evidently somewhat 
smaller than in the case of I-strut, but in return the X-type 
side-bracing is adaptable to staggered biplanes and to large 



big-chord wings. The I-strut, and in general the single truss, 
would offer too many constructive difficulties in these cases. 

Possibilities in Biplane Construction 

Numerous interesting and entirely new possibilities in bi- 
plane construction can be obtained by combining the types of 
trusses and side-braces previously described. Examples are: 

1. Wireless truss (Figs. 16, 17 or 18) combined with N- 
type bracing (Figs. 30 or 31) can be treated as (o) double 
lift-truss system or (6) single lift-truss system. In case 6 
remarkable results can be obtained by placing the front and 
rear bars of the N in vertical planes parallel to the plane 
of symmetry of the airplane. 

2. Wireless truss combined with V-type bracing can also 
be treated as (a) on a double lift-truss system or (6) on a 
single lift-truss system. 

3. Wireless truss combined with the I-struts— an almost 
ideal structure for small fast machines. 

4. Wireless truss combined with the X-type bracing, giving 
a construction with the least number of members for big-span 
and big-chord machines. 

5. Strutless truss (Fig. 20 or 21) combined with the X-type 
bracing, and so on ... as I do not attempt to exhaust, 
but merely to indicate the possibilities. 




E*RANK E. F1THEN of SteuhenviUe, Ohio, who lest both 
" arms in a railroad accident when 9 years old and h is six- 
cylinder Oakland speedster. The gear lever is arranged to be 
operated by the foet and the steering wheel it fitted with a 
set of six brass rings forming sockets for Mr. Fithen's arm 
stubs. These changes enable him to handle the car under all 
sorts of road and traffic conditions. 
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Standard Tests for Aeroplanes* 

Development and Progress in Building Would Be Assisted by Better 

Testing Systems Better Co-related 

By John J. Rooney t 



ONE of the most serious questions confronting the aero- 
plane industry at present is: how can performance pre- 
dictions be made more reliable? The importance of 
being able to predict the performance of a design with pre- 
cision is brought home to us when we are informed that, 
during the past year, manufacturers have had considerable 
difficulty in obtaining with their machines the performance 
guaranteed to the Government in their contracts. This last 
feature is in itself serious, because it not only means much 
expense to the manufacturer, but also delay in the delivery 
of the machines to our Army and Navy, a condition, which, 
if prevailing during war time, would be a national calamity. 

A brief analysis of some of our present methods may throw 
light on the causes of our trouble and possibly show us a 
solution of the problem. 

The policy of the industry, generally, is to start the de- 
velopment of a new design by doing all the preliminary work 
in the best approved scientific manner. Laboratory tests are 
usually conducted with the highest degree of precision and the 
same scientific thoroughness is carried out in all the en- 
gineering work until the actual field testing is done, where 
carelessness occurs. 

Wasteful Testing 

It seems that it is the policy of some of the manufacturers 
to force successful performance regardless of the number of 
alterations in design required for the accomplishment. It is 
my opinion that in this particular we are making a grave 
mistake. The testing field is nearly always located some 
distances from the factory and the engineering staff; it is 
therefore impossible for the engineers to suprvise all the 
changes that are made on the field and investigate the result- 
ing difference in performance. Reliable records of engineer- 
ing value are seldom kept on the field, and as a result the 
engineers are deceived regarding the performance of the 
machine: first, because they do not learn the truth about the 
performance; and, second, because they have no record of the 
changes that have been made on the machine to make it come 
up to expectations — changes often important enough to alter 
radically the original design. 

Mistakes Repeated 

This means that when the next aeroplane is designed the 
same mistakes are made and the same slip-shod field methods 
are employed in making corrections that would be incorpo- 
rated in the design if the engineers had accurate information 
as to their advisability. 

We shall now consider some of the ways in which an aero- 
plane's performance can be affected. Two conditions affect- 
ing performance that are more or less uncertain and are 
capable of wide variations are the weather and the skill of 
the pilot. The effects of varying weather conditions are 
obvious. The effect of the personal equation can best be 
shown by citing actual conditions. The low speed of an aero- 
plane varies inversely as the magnitude of the angle of attack 
(that is, for all fling angles), therefore, the higher the angle, 

•Paper presented at the First Aeronautic Session of Society of 
Automobile Engineers. 

tWright-Martin Aircraft Corp. 



the slower the speed. By being able to take advantage of this 
peculiarity a skillful pilot can land a machine at a lower 
speed than can an amateur. The skillful pilot can also obtain 
a higher maximum speed and a better climbing rate by being 
able to take advantage of other similar peculiarities. 

The speed of an aeroplane is a function of the wing shape 
and loading and is due to the thrust overcoming the resistance. 
The power developed by the engine depends on a number of 
different conditions. The performance of the propeller also 
depends on several variables. Therefore, since the perform- 
ance of an aeroplane can be affected by so many variables it is 
preposterous for us to think we can continue conducting field 
tests in an unscientific way and at the same time make 
progress as rapidly as we should. 

Standardize Field Test 

What I have to suggest is that we standardize field tests 
as much as possible. The automobile engineers have found 
it necessary in the development of their engines to have a 
complete record of all the changes they make in design and the 
effect they have on the engine's performance. As a result, 
they can predict with a high degree of accuracy the result of 
this or that change. In order to facilitate the recording they 
have evolved standard forms that contain all the im- 
portant data they desire to record. Since they have already 
accomplished much by these methods, and since we are striv- 
ing to do the same, we should profit by their experience and 
conduct our tests in the same scientific manner. 

It would seem that the sheet proposed for the S. A. E. 
Engine Testing Forms would be satisfactory for giving the 
engine specifications. 

Our sad experience in Mexico last summer is enough to 
show the importance of knowing the conditions under which 
machines are to be flown. We should have reliable data on 
the climate and soil of every section of the United States, as 
these two conditions may at some time completely determine 
the design. 

More Science Wanted 

At present performance tests cannot be conducted as scien- 
tifically as we hope they will be in the future, owing to lack 
of proper instruments. The present instruments are nearly 
all non-recording, and are usually separate, which means 
that simultaneous readings are impossibile. In some work, 
particularly in propeller designing, it is necessary to know 
the simultaneous velocity of advance, revolutions per minute 
and power absorbed. If correct values of these quantities are 
not known propeller designing is mere guess work. 

An ideal arrangement of the instruments would be to mount 
them in one case and have one clock operate a recording 
device. If such a combination is not practical we should at 
least try to develop a recording air-speed indicator and tacho- 
meter, if for nothing more than to check our propeller com- 
putations. 

Performance predictions can be made more reliable by sat- 
isfactorily checking our laboratory experiments with actual 
field tests. Whether we use the plan outlined above, or some 
other to furnish that check, let us by all means increase the 
value of our field tests. 
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New So-Luminum Compound 

A WELDING compound that will 
mend defects in sheet or cast alumi- 
num or build on new parts by the 
use of a gasoline torch has been brought 
out under the So-Luminum name. The 
repaired parts can be subjected to boil- 
ing water or steam without damage, it is 
stated. The compound also joins alumi- 
num to copper and brass, making a joint 
stronger than the aluminum. No flux is 
required when using this compound. An- 
other advantage in being able to use a 
gasoline torch for mending aluminum is 
that the metal is not weakened nor made 
brittle, while castings do not warp or 
fail to line up. — So-Luminum Mfg. & 
Engineering Co., 1790 Broadway, New 
York. 

P. S. E. Plug Energizer 

This device provides an auxiliary spark 
gap in the secondary circuit for the pur- 
pose of increasing the intensity of the 
spark. It is inserted between each spark 
plug terminal and the end of its second- 
ary wire, and comprises a fiber frame 
holding the two electrodes forming the 
gap, all inclosed in a wire gauze case. 
The spark is visible and is claimed to be 
much hotter. Price, $1. — P. S. E. Mfg. 
Co., 1777 Broadway, New York. 
Varni-Shine 

Varni-Shine is intended for cleaning 
and preserving the car finish. It is 
claimed to remove grease and dust and 
to impart a high finish. Price per half 
gallon, $1.75; per quart, $1; per pint, 50 
cents. — Varni-Shine Co., Columbus, Ohio. 

Bradford Gloves 

Two styles of driving gloves are made 
by this company. The first, No. 916, com- 
bines two gloves in one, the plan being 
that the outer covering can be used in- 
dependently as a lighter weight glove, if 
so desired. The inner lining is of stock- 
ing knit wool with a close-fitting wrist, 




P. S. E. spark plug energizer for 
Increasing the intensity of the spark 




Two Bradford glove*, the lower having 
detachable woolen lining 




Thermo-Kor manifold for Ford*, which 
heats the Incoming mixture 




over which is fitted a complete leather 
glove made of washable cape. The other 
glove, No. 1906, is a full fashioned sport- 
ing gauntlet made of washable cape. It 
has no seams iat the. wrist and is held by 
an elastic band. The lining is double- 
weight stocking knit. Price, No. 916, $4 ; 
No. 1906, $6. — R. E. Bradford, Glovers- 
ville, N. Y. 

Thermo-Kor Heated Manifold 

A special manifold for Fords in which 
the incoming mixture is heated by the 
exhaust gases. A hollow cord is cast in- 
tegrally with the manifold and is piped 
to the exhaust, permitting the exhaust 
gases to pass through the center of the 
manifold. The performance of the motor 
in cold weather is bettered, it is claimed. 
Price, $4. — Clark Gas Power Co., Her- 
kimer, N. Y. 

Temco Tool Bag 

This is a cotton-duck fabric tool bag 
for the repairman or driver. Tools are 
all carried in one compartment having a 
large opening in the side, thus rendering 
the tools readily accessible. This open- 
ing is closed by a large flap held by two 
snap clasps, that permits quick opening 
and closing. The bag is carried by a 
heavy canvas handle. Price, $1.25. — 
Temco Electric Co., ■ Leipsic, Ohio. 

Stewart Handy Worker 

The Handy Worker is a bench fixture 
combining six machine tools in one. It 
comprises a two-speed drill press, grind- 
ing outfit, powerful vise and pipe vise, 
, metal cutter and a sturdy three-speed 
machine for attaching and operating 
emery wheels, scratch wheels and buffing 
wheels. The weight of the outfit, boxed 
for shipment, is 90 lb. Price, $12.50. — 
Chicago Flexible Shaft Co., La Salle and 
Ohio Streets, Chicago. 

Inayde Tyre 

This is a fabric reinforcement insert- 
ed between the inner tube and the casing. 
Several layers of tough fabric are vul- 
canized together over a tire mold and 
shaped to fit the inside of the casing. 
The Insyde Tyre has much the appear- 
ance of a casing with the tread and rims 
removed, made slightly smaller that it 
may fit the casing without wrinkles. The 




T;mco tool bag, open and closed, showing compactness 
and method of carrying 



The Stewart Handy Worker combines six tools In 
one machine for attaching to the work bench 
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Combination shovel and Jack bate to 
provide level Jack footing 

outer surface is coated with cement, 
which vulcanize itself to the casing and 
prevents slipping. It is claimed that the 
use of the reinforcement will prolong the 
life of a tire from 1000 to 5000 miles. 
Prices, 3 in., $4; 8% in., $4.75; 4 in., 
$6.76; 4% in., $7.26; 6 in., $9. The above 
prices refer to diameter of tire section, 
and do not mention wheel diameter. A 
4-in. Insyde Tyre will fit 32 by 4, S3 by 4, 
34 by 4 and other 4-in. sizes. — American 
Automobile Accessories Co., 621 Main 
Street, Cincinnati, Ohio. 

Shovel and Jack Base 

Combining use as a shovel to pre- 
pare a level footing for a jack on a 
rough road and as a flat base beneath 
the jack, this device is made of heavy 
galvanized steel, weighs 1% lb., and 
measures 9 by 6 in. It is claimed to be 
particularly useful in replacing wire 
wheels, as a secure jack base is essen- 
tial. Price, 50 cents. — Laconia Car Co., 
60 Congress Street, Boston. 

F. & R. Car Vise 

This vise is of the swiveled-base type, 
with a clamp for attaching to the run- 
ning board of a car. The jaws are steel- 
faced and tempered, 2 in. in width, and 
may be opened 2 in. The weight is 7% 
lb., and the construction very compact, 
permitting the vise to be carried be- 
neath the rear seat. This vise can, be 
adjusted to any position, and both swiv- 
els are locked when the work is clamped 
between the jaws. Price, $8.50. — Fulton 
Machine and Vise Co., Lowville, N. Y. 

Safety Radiator Emblem 

This radiator emblem bears the words 
"Safety First" in raised white enamel 
letters on a medium green background, 
this shade being the official color of the 
Safety First organization. The rim and 
base of the emblem are of polished nickel, 
and it may be attached to any radiator 
cap. It sells for 75 cents. — Stevens & 
Co., 375 Broadway, New York. 

Honn Babbitting Jig 

This jig is designed for babbitting con- 
necting-rods and also for determining the 
true alignment of the two pins. A metal 
base carries two fixed uprights holding 
the crankpin bushing, and adjustable V- 
block carrying the wristpin bushing. 
Four shafts and eight collars are fur- 
nished to fit various sizes of connecting- 
rods, the piston pin being used for the 




F. & R. car vise for attaching to the 
running board. It li adjustable 




Safety First emblem for mounting on 
the radiator 




Hand signal lamp which Is secured to 
the hand by an elastic band 





Details of Simplicity demountable 
wheel for Ford cars 



Honn Babbitting Jig. This device It 
also useful for aligning bearing* 

upper end of the rod. All parts are 
made very accurately and permit the 
jig to be used for obtaining true align- 
ment of the pins. Price, babbit jig, $9; 
furnace, $2; ladle, 75 cents; blowtorch, 
$4. Set complete, ?15w — Honn A Son, 
578 Stocking Avenue, N.W., Grand Rap- 
ids, Mich. 

Hand Signal Lamp 

This electric lamp makes the extended 
hand of the driver a conspicuous signal 
at night. It is held to the back of the 
hand by an elastic and receives current 
from the dash socket. The lamp is 2 cp., 
and is held in a nickel case 2 in. in diam- 
eter, 1 in. thick, with a ruby bull's-eye 
1 in. in diameter. As very little current 
is required, the lamp is left lighted. — 
Pittsburgh Electric Specialties Co., Pitts- 
burgh, Pa. 

Simplicity Demountable Wheel 

For providing a quick wheel change 
for Ford cars special hubs are placed on 
the axles, these hubs having projecting 
bolts to which the Ford wheels are read- 
ily bolted or removed. The installation 
requires that the wheels be removed, the 
special hubs substituted and an inner 
flange bolted to the inside of the wheels 
to take the place of the hubs removed. 
An extra wheel, a side carrying bracket 
and all tools for the change are included. 
It is said that the change may be made 
in 4 min. The device sells for $15, com- 
plete. — Simplicity Demountable Wheel 
Co., Grand Rapids, Mich. 

Perfection Motor Robes 

Perfection motor robes are made of black 
plush with black Russian bear cub lion, 
and in other styles to suit. Three stock 
sizes 48 by 60 in., 54 by 66 in., 60 by 70 
in., are offered. 

The construction of these heavy fur- 
lined robes is said to be so exceptionally 
durable that the complete line is very 
well suited to the automobilist's require- 
ments. Lockstitch sewing, turned fur 
edges, reinforced borders, and selected 
fur skin, are some of the features. Also 
each robe carries a metal identification 
tag, the number being registered with 
the makers, facilitating recovery if lost 
—Perfection Robe Co., 12 South Market 
Street, Chicago. 
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Factory 



Ford Motor Co. will increase its output 
at the Milwaukee plant from 90 to 135 
cars daily. The maximum capacity of 
this factory is 180 cars per day. 

Menominee Motor Truck Co., Menomi- 
nee, Wis., has been invited to move its 
plant to Green Bay, Wis., by the business 
men of the latter city who are raising 
a guaranty fund of $125,000 to effect the 
removal. 

Auto Specialty Co. will commence pro- 
duction at St. Joseph, Mich., shortly. 
The company recently moved its plant, 
with 330 workers and their families, 
from Joliet, 111. 

Mclntyre Co., Chicago, manufacturing 
the Famous commercial truck, is look- 
ing for a location in some inland city of 
Illinois or other state adjacent to Chi- 
cago. A factory site is sought which 
has adequate railroad facilities. 

Herschell-Spillman Co., North Tona- 
wanda, N. Y., will occupy the major part 
of its new factory building within the 
next 2 weeks. 



Allen Motor Co., Fostoria, Ohio, is 
laying out building sites and streets for 
the workers at its new factory expan- 
sion on the outskirts of the city. The 
automobile community planned will be 
known as Allendale Addition. 

Vassar Stamping Works has been in- 
corporated for $31,500 at Vassar, Mich., 
to manufacture automobile parts. J. E. 
Faber, R. A. Crowbar and Q. J. Spear 
are the incorporators. 

Turner Mfg. Co., Port Washington, 
Wis., manufacturer of gasoline engines 
and power farm machinery, is now pro- 
ducing tractors. Orders tor more man 
1000 machines are on the books. 

Dundore Mfg. Co., Reading, Pa., has 
been incorporated at $75,000 to make 
automobile parts and accessories. The 
incorporators are Charles S. Dundore, 
Edwin Smith, W. Stewart Wray, and D. 
Elmer Worley. 

Beaver Dam Casting Co., Beaver Dam, 
Wis., has been organized with a capital 
stock of $10,000 to lease the plant of 
the former Gray Iron Foundry Co., 
Beaver Dam, and specialize in cast and 



semi-steel for the automobile and engine 
trade. The company now employs be- 
tween 125 and 150 men. 

Ladish Drop Forge Co., Cudahy, Wis., 
is rushing work on a large shop addition. 
The company produces cranks, cam- 
shafts, and other automobile parts. 

The Kerosene Motor and Tractor Co., 
St. Louis, has been organized to sell the 
Peoria and Parrett tractors. The new 
company is a subsidiary of the Weber & 
Damme Wagon Co. 

Personals 

Andrew Langerbacher has been ap- 
pointed sales manager of the Duplex 
Truck Co., Lansing, Mich. He was form- 
erly with the sales department of the Reo 
Motor Car Co. 

H. E. Heimberger has been appointed 
assistant manager of sales of the auto- 
mobile department of the Vacuum Oil 
Co., Indianapolis, to succeed C. B. White, 
who has been promoted to the superin- 
tendency of the company's branch at 
Des Moines, Iowa. 



CONTESTS 
1917 

April — Los Angeles to Salt 
Lake City Road Race. 

May 19 — New York Metropoli- 
tan Race on Sheepshead 
Bay Speedway. 

May 30 — Indianapolis Speedway 
Race, Championship. 

June 9 — Chicago, 111., Speedway 
Race, Championship. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4 — Omaha, Neb., Speed- 
way Race, Championship. 

July 4 — Tacoma, Wash., Speed- 
way Race, Championship. 

July 14 — Des Moines, Iowa, 
Speedway Race, Cham- 
pionship. 

Aug. 4 — Kansas City Speedway 
Race. 

Sept. 3— Cincinnati, Ohio, Speed- 
way Race, Championship. 

Sept. 16 — Providence, R. I., 
Speedway Race, Cham- 
pionship. 

Sept. 29 — New York, Speedway 
Race, Championship. 

Oct. 6 — Kansas City Speedway 
Race. 

Oct. 13 — Chicago, Speedway 
Race. 

Oct. 27 — New York Speedway 
Race. 

SHOWS 

Feb. 7-15 — Chicago Cement 
Show. Coliseum. Cement 
Products Exhibition Co. 

Feb. 10-17 — Harrlsburg, Pa., 
Harrlsburg Automobile 
Dealers' Assn., J. Clyde 
Myton, Mgr. 

Feb. 10-17 — Hartford, Conn., 
Show, State Armory, First 
Infantry. 

Feb. 10-18— San Francisco, Cal., 
Pacific Automobile Show, 
G. A. Wahlgreen, Mgr. 

Feb. 12-17— Bay City, Mich., 
Show, Armory. 



The Automobile Calendar 



Feb. 12-17— Kansas City, Mo- 
Second Annual Tractor 
Show, Union Station Plaza. 

Feb. 12-17— Kansas City, Mo.. 
Kansas City M. C. Deal- 
ers' Assn. 

Feb. 12-17 — Louisville, Ky- 
Show, First Regiment Ar- 
mory, Louisville Automo- 
bile Dealers' Assn. 

Feb. 12-17— Toledo, O., V. G. 
Klbby, 1017 Jefferson Ave. 

Feb. 12-19 — Indianapolis, Ind., 
Show, Steinhart Bldg- 
Indianapolis Automobile 
Trade Assn. 

Feb. 13-15— Grand Forks, N. D- 
Auditorium, Automobile 
Dealers' Assn. 

Feb. 18-17 — Willlamsport, Pa., 
Armory, John Kelly, Mgr. 

Feb. 14-17— Peoria, 111., Coli- 
seum, Automobile and Ac- 
cessory Dealers' Assn. 

Feb. 16-17 — Racine, Wis., Chas. 
A. Myers, Mgr. 

Feb. 17-24— Albany, N. Y., Sixth 
Annual, State Armory, 
Albany Automobile Deal- 
ers' Assn. 

Feb. 18 - 26 — St. Louis, Mo- 
Show, Automobile Manu- 
facturers' and Dealers' 
Assn. 

Feb. 19-24 — Springfield, Ohio, 
Show, Memorial Hall, 
Springfield Automobile 
Trade Assn. 

?eb. 19-24 — Pittsfleld, Mass- 
Show, Armory, J. J. Calla- 
han, Mgr. 

Feb. 19-24— Portland, Me., Ex- 
position Building. 

Feb. 19-24 — Grand Rapids, 
Mich- Show, Automobile 
Business Assn. of Grand 
Rapids. 

Feb. 19-24 — Duluth, Minn- 
Show, Duluth Auto Deal- 
ers' Assn., Armory. 

Feb. 19-24 — South Bethlehem, 
Pa- Show, Coliseum. 

Feb. 19-24— Bridgeport, Conn- 
Show, Armory. Coast Ar- 
tillery Corps. 



Feb. 19-24-7-St. Louis, Overland 
Bldg., St. Louis, Auto 
Dealers' Assn. 

Feb. 19-24 — Syracuse, N. Y- 
Show, State Armory, Syr- 
acuse Dealers' Assn. 

Feb. 19-24— Pittsfleld, Mass., J. 
J. Callahan, Mgr. 

Feb. 20-24— Salt Lake City, 
Utah, Inter - Mountain 
Automobile Show, Bonne- 
ville Pavilion, W. D. 
Rishel, Mgr. 

Feb. 21-24 — New London, Conn- 
Armory. 

Feb. 21-24— Flint, Mich- Coli- 
seum, Lake Side Park, E. 
W. JefTers, Mgr. 

Feb. 21-24 — Trenton, N. J- Ar- 
mory, Trenton Automobile 
Trade Assn. 

Feb. 24-Mar. 8— Newark, N. J- 
Show, First Regiment Ar- 
mory. 

Feb. 24 - March 3 — Brooklyn, 
Show, 23rd Regiment Ar- 
mory. 

Feb. 24-March 8— Atlanta, Ga., 
Automoblle Dealers' Assn., 
Auditorium. 

Feb. 26-March 3 — Great Falls, 
Mont. 

Feb. 26-March 3 — Omaha, Neb- 
Show, Auditorium, Omaha 
Automobile Show Assn. 

Feb. 26-March 3— Utlca, N. Y.. 
Utlca Automobile Dealers 
Assn., State Armory. 

Feb. 26-March 3— Wllkes-Barre, 
Pa- Hugh B. Andrews, 
Mgr. 

Feb. 27-March 4— Atlanta, Ga.. 
Show, Auditorium, At- 
lanta Auto Trades and 
Accessory Assn. 

March 1. 2, 3 — Urbana, Ill- 
Show, Automobile Trade 
Assn. of Champaign Co.. 
Armory of the University 
of 111. 

March 3, 4, 5 — Green Bay, Wis., 
Show, Green Bay Automo- 
bile Dealers' Assn. 

March 3 -10 — Boston. Mass., 
Show, Mechanics' Bldg., 
Boston Automobile Deal - 
ers' Asf>n 

March 3-10 — Washington. D. C. 
Mlddle Atlantic Motor 
Assn., Inc., Union Bldg. 



March 5-10 — Jamestown, N". Y- 
Jamestown Automobile 
Dealers' Assn., Armory. 
C. A. Hanvey, Mgr. 

March 6-12 — Birmingham Ala., 
Audltorlum. 

March 6-9— Fargo, N. D- A. 
Hanson, Mgr. 

March 6-10 — Fort Dodge, Iowa, 
Northern Iowa Show, New 
Terminal Warehouse, G. 
W. Tremain, Secretary. 

March 7-10 — St. Joseph, Mo., 
Auditorium, St. Joseph 
Automobile Show Assn. 

March 12-17— Vancouver, B. C, 
Britlsh Columbia Automo- 
bile Assn., Horse Show 
Bldg. 

March 13-16 — Fargo. N. D- 
Armory and Auditorium. 

March 14-17— Mason City, la- 
Armory, Mason City Auto- 
mobile Dealers. 

March 14-17— Davenport, Iowa, 
Show, Coliseum Bldg- 
Trl-City Auto. Trade. 

March 17-21— Manitowoc, WIs- 
F. C. Borcherdt, Jr., Mgr. 

March 17-22 — New Haven, 
Conn- Show, Hotel Taft. 

March 17-24— Pittsburgh. • Pa- 
Motor Square Garden, J. 
J. Bell, Mgr. 

March 18-23— Cedar Rapids, la- 
Cedar Rapids Automobile 
Trades Assn. 

March 19 — Paterson, N. J- Sixth 
Annual. Auditorium, R. A. 
Mitchell, Mgr. 

March 21— Trenton, N. J- Sec- 
ond Regiment Armory. J. 
L. Brock, Mgr. 

March 27-31— Deadwood, S. D„ 
Fifth Annual. Deadwood 
Auto Show. J. E. Nelson, 
Mgr. 

March 31-Apr. 14— Atlantic City, 
Garden Pier, S. W. Meglll, 
Mgr. 

April — Calumet, Mich- Show. 
Coliseum. Frank Ketchell. 
Mgr. 

Apr. 4-7 — Stockton, Cal- Sec- 
ond Annual San Joaquin 
Auto Trades Assn., Saml. 
uel S. Cohn, Mgr. 

Sept. 2-9 — Spokane, Wash- In- 
terstate Fair. 
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C. T. Bird has been appointed vice- 
president and works manager in charge 
of engineering and production of the 
Pangborn Corp-, Hagerstown, Md. He 
resigned from the Mott Sand-Blast Co. 
Jan. 1. He was sales engineer for Pang- 
born, which makes sandblast and allied 
equipment, some years ago. 

A. E. Morrison has accepted the posi- 
tion of Western sales manager for the 
Rainier Motor Corp., Flushing, N. Y. He 
has been for the past 4 years with the 
Maxwell company. 

W. H. Barcus will manage the new 
Cleveland district for the Fisk Rubber 
Co. This includes Toledo, Lima, Colum- 
bus, Youngstown, Dayton, Cincinnati 
and Pittsburgh. Mr. Barcus has been 
manager of the old Cleveland Fisk dis- 
trict. 

R. D. Northrup has joined the sales 
staff of the Greenleaf Co., Boston. He 
was formerly advertising manager of 
the Standard Woven Fabric Co. 

Harry A. Stevenson has decided to de- 
vote all his time to the Michigan State 
Auto School as vice-president. He has 
been interested in the institution for 
some time, and has been allied with the 
Detroit Electric Co. 

F. A. Snow is now in business for him- 
self as a consulting metallurgist, with 
.headquarters in Chicago. He is plan- 
ning to establish a commercial neat- 
treating plant there. He left his posi- 
tion as chief metallurgist of the Thomas 
B. Jeffery Co., Kenosha, Wis., on Feb. 1. 

M. C. Manship has been appointed 
manager of the Philadelphia branch of 
the Maxwell Motor Sales Corp. He was 
formerly with the New York branch. 

H. J. Newman has taken a position in 
the sales department of the Garford 
Truck Co., Lima, Ohio. He was formerly 
assistant sales manager of the Atter- 
bury Motor Truck Co. 

J. W. Clower has been made sales 
manager of the Bush-Morgan Motor Co., 
Kansas City, Mo., distributers of Paige 
and Dort. Mr. Clower has been sales- 
man with the firm for a year. 

Samuel L. Chorlines, St. Louis, re- 
cently with the United States Tire Co., 
has been made manager of the Independ- 
ent Tire Co., that city. 

L. C. Parrott has taken the position 
of purchasing agent of the Otis Steel Co., 
Cleveland. He formerly held a similar 
office with the Standard Parts Co. 

Dan F. White has been appointed 
southern district manager for the Fire- 
stone Tire & Rubber Co., Akron, Ohio. 

O. O. Dice has joined the sales force of 
the Cuyler Lee organization of San 
Francfsco as sales manager of the Max- 
well branch of that company. 

L. Z. McKee has been appointed man- 
ager of the Gibson Co. branch house at 
Lafayette, Ind. Mr. McKee has been 
with the Gibson organization for several 
years. 

D. V. Kennedy, formerly the sales 
manager for the Candler Radiator Co., 
Detroit, has been appointed manager of 
the Detroit branch of the Perfex Radia- 
tor Co., Racine, Wis. 

Robert F. Black, formerly with the 
factory of the International Motor Com- 
pany at Allentown, has been made man- 
ager of the Philadelphia branch, handling 
Mack and Saurer trucks. 

F. Finch will have complete charge of 
the retail sales of the Overland com- 
pany's Winnipeg, Man., branch. 



D. J. O'Keefe, formerly sales manager 
in Texas for the General Roofing Co., 
has become sales manager for the Harry 
Newman, Inc., of St. Louis. 

F. P. Fentress of Seattle has taken 
the Western Washington agency for the 
Peerless cars and trucks. 

George C. Newell has been appointed 
western Washington agent for the Sav- 
age Tire Co. of California. 

Louis Logie and Louis Livingstone 
have been appointed general sales man- 
ager and eastern Canadian manager re- 
spectively of the Maxwell Motor Co. of 
Canada, Ltd. 

R. D. Oilar and W. M. Edwards, of 
Indianapolis, will handle Crow-Elkhart 
for Indianapolis and Marion counties. 

L. A. Poundstone has succeeded C. B. 
McLaughlin as manager of the Maxwell 
branch at Kansas City. Mr. Poundstone 
was formerly at the factory. 

E. M. Marcos has been made assistant 
to the treasurer and manager of the 
auditing and public accounting divisions 
of the Wallace C. Hood Service Bureau, 
Detroit. 

J. E. Breakey, of the purchasing de- 
partment of the King Motor Co., Detroit, 
has been promoted to the position of 
cashier and office manager of the com- 
pany. 

Dealers 

Federal Rubber Co., Atlanta, Ga., 
branch has been opened. E. L. Mc- 
Caffrey, formerly manager of the Phila- 
delphia branch, is in charge. 

Hubbel-Oakes Motor Co., Atlanta, Ga., 
has added the Commerce trucks to the 
line of passenger cars. The company 
has the State agency. 

Willys-Overland Co. has opened a used 
car department in Atlanta, Ga. Frank 
North is in charge. 

Blount Carriage & Buggy Co., Atlanta, 
Ga., will sell the Woods Dual Electric 
Cars. 

Anderson Motor Sales Co., Birming- 
ham, Ala., has taken over the agency for 
Briscoe cars from P. J. Macalpme. The 
Anderson Co., of which J. A. Carr is 
president, will handle Mack trucks. 

Geo. A. Morse, Inc., Minneapolis, has 
succeeded to the Tri-State Automobile 
Co. It thus acquires the Northwestern 
distribution of tine Inter-State car. The 
St. Paul agency has been taken by the 
Oldsmobile Co., 343 N. Exchange Street. 

D. W. Young Motor Car Co., Atlanta, 
Ga., has opened a salesroom and service 
station in Montgomery for Packard cara. 
I. Griffith of Birmingham, will be in 
charge at Montgomery. 

P. J. Durham Co. New York employ- 
ees will participate this year in the 
earnings of the company figured on a 
basis of 5 per cent of the total compen- 
sation received by each one during the 
past year. This company gives service 
on Gray & Davis, Electric Auto-Lite and 
Willard Electric systems. 

International Track Sales Co., selling 
agents for the I. H. C. truck, Kansas 
City, Mo., has moved from the West Bot- 
toms implement district to Motor Row. 

Larabee-Deye Truck Co., of Bing- 
hamton, N. Y., will soon have an agency 
in Kansas City, under the management 
of B. F. Hanna. 

Bates Steel Mule Tractor Co.'s agency 
at Kansas City, Mo., has moved to 1708 
Grand Avenue. C. H. Bently is sales 
manager. 



Topeka Buick Co., Topeka, Kan., has 
bought property and will build to se- 
cure 100 per cent more floor space. 

Dougherty Motor Co., Kansas City, 
Mo., will have the Allis-Chalmers trac- 
tor at its headquarters, following an ar- 
rangement with A. L. Palmer, who has 
had charge of Allis-Chalmers tractors in 
this territory. 

Buxton-Phillips Motors Co., Kansas 
City, Mo., has incorporated, $10,000 paid, 
and opened a Chalmers agency. Incor- 
porators are H. G. Kirkland, Kirkland- 
Daley Motor Co., sales agency of Stude- 
baker; F. D. Phillips, formerly whole- 
sale sales manager of the Willys-Over- 
land, Kansas City, and L. A. Buxton, 
formerly salesman, Kirkland-Daley 
Motor Co. 

Seattle Motor Car Dealers' Assn. 
elected the following officers at its an- 
nual meeting in the Arctic Club build- 
ing: A. G. Schaefer, president; William 
L. Eaton, vice-president; J. A. Osmond, 
secretary; M. S. Brigham, treasurer, and 
F. L. Rockelman, trustee. 

United Tire Co. has opened a branch 
in Seattle, which will handle the terri- 
tory of Oregon, Montana, Idaho, Alaska, 
British Columbia and Washington. 

J. W. Leavitt Co., of California, has 
taken the Pacific Coast agency for the 
Harroun car. The company has until 
recently been the Coast distributer for 
the Overland car. 

H. W. Moore & Co. of Denver, Billings, 
Mont, and Salt Lake City, has been 
named as distributor in the west fox Ohio 
trailers, made by the Ohio Trailer Co., 
Cleveland. 

L. M. Cotton, Inc., has been appointed 
New England' representative of Ohio 
trailers. 

E. Edelmann & Co., Chicago, has estab- 
lished offices, a sample room, and stock 
room at 119 West 42nd Street, New 
York, in charge of A. R. Klein. A com- 
plete line of Edelmann accessories will 
be carried at this office. 

Mall Motor Co. has been incorporated 
at Columbus, Ohio, to distribute Ford 
cars for this district. The incorporators 
are: W. C. Malin, J. A. Cline, and M. A. 
Patterson, all of Columbus. 

Tritt & Gockley, Canton, Ohio, have 
been appointed distributors for Amazon 
Tire & Rubber Co. products with ex- 
clusive selling rights in Stark and Tus- 
cawaras counties. 

Sun Motor Co., of Philadelphia, has 
been formed to handle the Sun car. The 
company has located at 514 North Broad 
Street, and has branches in Mount Union 
and Huntingdon where it distributes the 
Ford and Overland. The officers are R. 
B. Cassady, president and general man- 
ager, and LeRoy Closson, sales man- 
ager. 

Anchor Auto Co., St. Louis, has been 
organized to sell the Commerce truck. J. 
B. Felkel is manager and salesrooms are 
at 4274-4276 Easton Avenue. 

Gibson Electric Garage & Storage 
Battery Co. has taken the agency m 
Portland, Ore., for the Owen-Magnetic 
car. 

Kinney Motor Car Co., Eau Claire, 
Wis., recently organized, with a capital 
stock of $50,000, has taken quarters at 
South Barstow and Grey Streets, and 
will be northwest Wisconsin distributer 
of the Mitchell, Maxwell and Oakland. 
Thirty sub-agencies already have been 
established. 
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When you equip with the 
WALTHAM— 




— you equip your car with the only clock 
scientifically constructed for automobile time- 
keeping, therefore the only accurate and 
reliable automobile clock made. 

— you equip the buyer of your car with a 
comfort and convenience that he expects to 
get with a good car, and which he has 
reason to appreciate after he gets it 

— you equip your dealer and salesman with 
a selling argument that drives home to the 
prospective buyer the high quality and com- 
pleteness of your car's equipment. 

Waltham Watch Company, Waltham, Mass. 




Pleaie mention Tbe Automobile when writing to Advertiser! 
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Tlmken Axtaa 



Sheldon Axieo 



One Point at Which They All Meet 



YOU WILL AGREE, won't you, 
that— 

When all these manufacturers (who 
differ from one another on al- 
most every other point) unite on 
one bearing bronze as being the 
inest there is an the market — 

There must be something Real and 
Tangible. . in the worth of that 
one bronze. 

That one brraze is NON-GRAN. 

Moo-Gran Bronze possesses a de- 
gree of molecular cohesion which 
is not approached by any other 
bearing bronze made. It is, 

therefore, easy to understand why 



Non-Gran Bushings outwear all 
other bushings. 

Uniform physical structure is es- 
sential to uniform bearing results. 
This uniformity depends upon the 
handling of the alloy in its 
making. 

Non-Gran Bronze is the only bear- 
ing bronze made that is made by 
men who make nothing else. 

Non-Gran's strong molecular co- 
hesion is found in every Non- 
Gran casting. 

If you are not the fortunate owner 
of a car equipped with bushings 
of Non-Gran, do the next best 
thing- 



Have your repairman replace all 
worn bushings with bushings mi 
Non-Gran the next time your car 
is "down." 

By so doing you will save hundreds 
•f dollars on future repair bills 
because your car will then be 
equipped with the same flawless, 
long-wearing bushings that en- 
able quality-built cars to run so 
much longer than ordinary cars, 
without rattles and power loss. 

American Bronze Company 

t>erv«ji» ■ • PetMMylv«m« 

Sole male*™ of Nea-Graa Baariac Brrau 
■ad large* exclusive ■aaufaetnrers af 
Bearing Bronx* ia tke world. 
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Johnson* s 
Prepared Wax 

Now Made In 
Liquid Form 

so that it may be more 
easily applied and polish- 
ed. Johnson's Prepared Wax 
Liquid is the same as our Paste 
Wax except that it is Liquid. 

Johnson's Prepared Wax Liq- 
uid will prove a joy to the 
thousands of automobile own- 
ers who prefer a Wax Polish 
on their cars, but are not 
inclined to spend the time 
or effort which Paste Wax re- 
quires. — Johnson's Prepared 
Wax Liquidsolves the problem. 

Apply with Cloth, Brush 
or Spray 

Johnson's Prepared Wax Liq- 
uid is very easy to apply and 
polish — but very little rubbing 
is necessary. You can go over 
a good sized car in half an 
hour. It preserves the var- 
nish and protects it from the weath- 
er, adding years to its life and beau- 
ty. It covers up marsand scratches 
— prevents checking — sheds water 
and is absolutely dust-proof. 

Is Your Car Dirty—Grimy 
and Unsightly? 

You, yourself, can make it look 
almost like new and save the 
cost of revarnishing. All you need 
is Johnson's Cleaner and Johnson's 
Prepared Wax Liquid. 

Tell your dealer that Johnson's Pre- 
pared Wax is now nude in Liquid 
form and insist upon his securing it 
for you. 



Johnson's 
Stop-Squeak Oil 

Has the remarkable 
property of seeping 
rapidly between the 
spring leaves 

and to the furthermost 
wearing points and it there 
becomes a heavy-bodied 
lubricant. 

The irksome task of jacking 
up a car, prying apart the 
spring leaves and lubricat- 
ing them is forever done 
away with. You, yourself, 
can now keep your springs thor- 
oughly lubricated at all times. 
All you need is Johnson's Stop- 
Squeak Oil. You won't require 
a tool of any kind — you don't 
even need to jack up the car. 

Make Your Car Ride Easily 

Johnson's Stop-Squeak Oil 
is a simple remedy for hard 
riding cars. — Instead of 
bumping over the road, you 
fairly float along if your 
springs are lubricated, so 
you have spring action. John- 
son's Stop-Squeak Oil reduces 
the liability of spring breakage. 

For Squeaks of All Kinds 

Johnson's Stop-Squeak Oil 
will remove squeaks of all 
kinds — in springs, shackle 
bolts, body, fenders, top, 
etc. Just locate the squeak 
and touch i t with J ohnson 's Stop- 
Squeak Oil Insist upon your 
dealer supplying you with this 
wonderful product. 



Johnson's 
Carbon Remover 

Cures 8Wo of Engine 
Trouble 

That knocking in your en- 
gine — the difficulty you 
have climbing hills — poor ac- 
celeration — lack of power — 
pre-ignition — extravagant use 
of gas — noisy motor — in fact, 
80% of your engine trouble is 
caused by carbon. 

Put New Life Jn Your Engine 

with Johnson's Carbon Re- 
mover and it will run like it 
did the first 500 miles — quiet- 
ly, and full of "pep". No mat- 
ter how choked up your engine 
may be Johnson's Carbon Remover 
penetrates and softens the carbon. 
It then burns and powders and is 
blown out through the exhaust. 

You Can Do It Yourself 

Five minutes' time and no la- 
bor required. Simply lift the 
hood and pour an ounce of John- 
son's Carbon Remover intoeach cyl- 
inder through the petcocks or spark 
plug openings. Go to bed — get up 
in the morning and drive a perfect- 
ly clean engine. 

Use It Every 1,000 Miles 
If you will use Johnson's Car- 
bon Remover every 1000 miles 
you can keep your engine clean and 
sweet and always at its highest effi- 
ciency and you will get the maxi- 
mum power and speed from the 
minimum amount of fuel. Insist 
upon your dealer supplying you with 
Johnson's Carbon Remover. 



JOHNSON'S AUTO PRODUCTS 

Manufactured By 

S. C. Johnson & Son, Dept. A., Racine, Wis. 



Pleaae mention The Automobile when writing to Advertiser! 



Digitized by 



Google 



52 



THE AUTOMOBILE 



February IS, 1917 



Interchangeable 



jflmedcan Jfodea 



for Wire or Artillery Wheels 



w 



E can furnish this "American" Axle with 
Driving Flanges or Inner Hubs for Artillery 
Wheels, Houk Wire Wheels or Hayes Wire 
Wheels. Such Inner Hubs must be specified. 



This Axle embodies the latest "American" im- 
provements including pressed steel brake shoes; 
wide service brakes and narrow emergency 
brakes; full floating features; Bock taper roller 
bearings: — 

Less Weight and Greatest Possible Efficiency 




Licensed under The Kardo Company Patents 

The American Bail-Bearing Co. 

Cleveland, Ohio 



Pioneer Axle Builders of America 
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)VERY car has its story of flexibility of 
control. Every driver tells of what he can 
do with his car "in high." What can be 
done in high gear depends a good deal up- 
on the driver. 

Flexibility really means what the car will do for 
any driver. 



NEW SERIES 




NINETEENTH If EAR. 



has the great sales feature of Flexibility to such a degree that you can leave it to the 
prospective customer to learn its meaning by actual driving. 

This enables him to compare it with all the cars he has ever driven. It is a "sales 
point" so strong that the customer actually sells himself. 

The eight-cylinder, high speed motor, with light reciprocating parts and a car of light 
weight are the reasons for this unusual "pick-up" and acceleration. 

More dealers will be needed to take care of the great demand for the New Series 
Oldsmobile. Advance orders indicate a record breaking year. 

Responsible dealers in open territory who will feature the Oldsmobile as a leader will 
be considered. Many applications have already been received, so that it will be worth 
while to act promptly. 



/arising, jKichi^an 
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NEW SERIES 




NINETEENTH YEAR 



ZDetails of theWew Series 



WHEEL BASE — 120 inches, with unusually ample body, due to 
short, compact motor. 

MOTOR — Eight cylinder, V-type, high speed motor with balanced 
crank shaft, light weight, drop forged connecting rods, and 
nine-ounce aluminum alloy pistons, reducing internal resistance, 
vibration, and bearing pressure to a minimum. L-head with 
inclined valves. Cylinders cast four en-bloc with adjoining 
half of crank case, only two castings, bearings in left-hand 
block — a patented feature. Three-point suspension. Motor 
develops SO horse power brake test. 

LUBRICATION — Force feed by gear pump direct to bearings. 
Pressure indicated by oil gauge on dash. 

ELECTRIC SYSTEM— Oldsmobile-Delco lighting, starting, 
and ignition. 

SPARK. ADVANCE-Automatic. 

CABURETOR — Automatic compensating type, minus springs, 
water jacketed. 

GASOLINE SYSTEM — Vacuum feed type, gasoline tank in lear. 

TRANSMISSION— Unit with motor, selective type, center 
control. Three speeds forward and reverse. Hardened steel 
gears, transmission shaft mounted on ball and roller bearings. 

CLUTCH — Leather faced, cone type. 



DRIVE — Hotchkiss type, through rear springs. Tubular drive 

shaft with two large universal joints. 
REAR AXLE— Full floating, spiral bevel type. 

BRAKES — Service brakes, external contracting; emergency 
brakes, internal expanding. Brakes adjustable by thumb nut. 

SPRINGS — Front, semi-elliptic; rear, three-quarter elliptic, 
underslung. 

UPHOLSTERY — Extra quality, long grain, bright finish black 
leather, box pleated, with no buttons to gather dust and diit. 

DASH — Walnut, with nickel finished instruments, mounted 
flush — oil pressure gauge, speedometer, eight-day clock, am- 
meter, and lighting and ignition switches. 

LAMPS— Double bulb headlights, tail light, dash light, ton- 
ncau light. 

TIRES — 33x4 on all but 7-passenger which carries 34x4. 
Non-skid on rear wheels throughout. 

The New Series Consists of 

Seven Passenger Touring Car Sedan 
Five Passenger Touring Car Cabriolet 
Club Roadster Convertible Roadster 



Write for particulars of dealers' arrangement 

OLDS MOTOR WORKS 
/arising, (Michigan 
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Crankshaft 

HERE IS A CRANKSHAFT, not only forged with 
exact precision, but "inherently balanced," and par- 
ticularly adapted to the "quick pick-up" high speed 
motor. 

WYMAN- 
GORDON 



BACK OF THIS CRANKSHAFT— making its production 
possible — stands the fully equipped, perfectly organized 
plant pictured below. Contained within that plant are 
the men and machines that do the actual work, the forg- 
ing, shaping and testing that turn billets of selected steel 
into crankshafts suited to the most exacting service. 

BUT— OF SPECIAL SIGNIFICANCE — back of this 
crankshaft is the knowledge, the experience, the skill to 
apply proven principles to the problem at hand. Our en- 
gineers have bent their energies for years to the proper 
solution of crankshaft problems, in co-operation with 
manufacturers of the highest type. 

THIS CO-OPERATION Is the real key to Wyman-Gor- 
don success — it represents more dollar for dollar value to 
the motor car manufacturer, and more real solid progress 
toward perfection of forging practice, than any other one 
thing. 

We should be glad to co-operate with 
you in solving your forging problems. 

WYMAN - GORDON COMPANY 

Worcester, Mass. Cleveland, Ohio 



GUARANTEED FORGINGS- 
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A Big 

Chalmers Year 

Big in number of cars built. Big in volume 
of sales. Big in profits for dealers. 

Chalmers starts the year right. With 
a strong organization, planning great things. 
With a sound and sensible car; popular in the 
cities; popular in the suburbs; popular on the 
farms. With an exceptional line of closed cars 
including all the well known types of bodies. 

The Chalmers cars today combine the 
sturdiness required on the farm with the style 
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required on Michigan Boulevard in Chicago 
and Fifth Avenue in New York. And the 
prices were never before so inviting. 

Ambitious dealers in rural districts will 
find a Chalmers connection very attractive just 
now and extremely profitable in years to come. 

It is a big Chalmers year. 



Five-passenger Touring - 
Two " Roadster - 
Seven " Touring Sedan 



Present Prices 

$1090 Seven-passenger Touring • 
• 1070 Seven " Limousine 
1850 Seven " Town-car 

(All f.o.b. Detroit) 



$1350 

- 2550 
2550 
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The Tale 
The Throttle Tells 



t | AHE throttle of your car tells an interesting 
tale to those who will listen — a tale of power 
developed, of gasoline and oil consumed. 
You know that when a motor is running at its 
best the throttle need not be advanced so far to obtain a given speed as when 
the motor is not quite up to par. This means that it takes less gasoline in one 
case than in the other to go a given distance. 

Try this simple test — mark lightly on the sector the point to which the 
"gas lever" must be advanced to obtain a speed of twenty miles an hour on a 
level road with the motor oil you are now using. Then drive over the same 
road at the same speed after having substituted for the old oil 




Unless your car is one of the exceptions which 
help to prove all rules you will find that the 
lever does not reach the mark previously made. 
What docs this show? Simply, that with 
Texaco Motor Oil, you are getting more 
power and using less gasoline. 

Why docs Texaco Motor Oil produce this 
result? For several reasons. 

Texaco Motor Oil is a southern oil with an 
asphaltic base. It is admitted by the most em- 
inent authorities that the hydrocarbons compos- 
ing the asphaltic base oils cannot form hard 
carbon. 

Texaco Motor Oil stands up well, maintains 



its body and lubricating qualities in use be- 
cause it gives a good seal to the piston and 
rings and prevents leakage of gasoline into the 
crank case. 

Because of these facts Texaco Motor Oil 
enables a motor to run at its highest point of 
efficiency, enables the gasolii.e to deliver its 
maximum power, and as a result gives high 
mileage. 

You can judge a motor oil very fairly by its 
color. Compare Texaco with others. Note 
its clear, clean color. 

When you buy motor oil buy Texaco. The 
best way, the safest way, is in 1 or 5 gallon cans. 




THE TEXAS COMPANY 

17 Battery Place New York 
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A Car of the 
New Lionstruction 

For a car of its capacity the Monroe is extremely light. This ad- 
vant»( e has been achieved by following the modern method of sub- 
stituting for mere hulk and weight, more careful design and better 
materials. The object of this scientific attention to light rigid 
structure is, of course, to secure maximum power with a minimum 
gasoline consumption, and to permit of large savings in tires and oil. 

The basis of this new trend in construction is the Brush patented 
chassis structure by which the frame is designed to follow closely 
the body contour. The frame is made deeper than the ordinary 
frame, and the running boards made part of it. With this structure 
bodies may be made absolutely as light as will permit carrying the 
weight of the passengers. The frame, though of lighter stock than 
usual, supports the structure more effectively and is so rigid and sta- 
ble that the doors keep their alignment indefinitely and squeaking 
and rattling of the superstructure after the car has been driven 
a while is entirely obviated. 

The Monroe motor is built on the same principles of light, stable 
construction and maximum efficiency as the body and chassis. 
Heavy metal does not necessarily mean power. Quite the reverse 
is the case with the Monroe; for we have built a light, high speed 
engine that is as powerful and economical as any on the market. 
We have done this by taking the utmost care with the design and the 
selection of materials. The highest grade of workmanship and 
extreme accuracy is found throughout. 

Combined with this scientific refinement of construction you wil. 
find in the Monroe Car every standard unit that makes for efficiency 
and every significant engineering feature which will add to the 
service qualities of the Monroe Car It is a car for the most dis- 
criminating people. It is a car that will interest dealers who like 
straight, staple business. 

Price. $985 f.o.b. Pontiac. 

THE MONROE MOTOR COMPANY 

PONTIAC MICHIGAN 
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Sturdy Quality at a Popular Price 

This is the MASON story in a nutshell. M ASON 
Tires have all the sturdiness that fine materials and 
skilled craftsmen can weld into the serviceable 
qualities that the year-in-and-year-out motorist 
demands. 

Wherever you find MASON Tires, you find car owners thor- 
oughly satisfied with their tire values. More — you find dealers 
so enthusiastic over MASON merits that they're conscien- 
tiously recommending MASON as the tire that lives up to its 
slogan. 

You should be well acquainted with the MASON plan— 
you'll find it well worth while to learn something of it. 

MASON is establishing its distribu- 
tion firmly — a few territories that are 
still open offer broad opportunities. 



I 
I 

i 



Akron suburb 



1 j[tS°£' Tire and Rubber Company 
i-^^ Factory, Kent, Ohio 
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Gasoline consumption is low for a car of such power, averaging 
10 to ] 3 miles to a gallon. The consumption of oil, too, is low. 
Multiplication of cylinders, with valve -in -head type construction, 
means something more than great smoothness, great power and won- 
derful activity. It means unexpected economy. 

Hal Motor Car Company, Cleveland, Ohio 
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Floor Space of Raw Material* 

BIRTHPLACE OF BABCOCK QUALITY 

Tremendous Capacity — Unit System of Production 
in 1000 Lots— Low Operating Costs. 

Born at this site in 1845, "Babcock Quality" is today the foundation and corner-stone upon which a great 
industrial plant has grown. "Babcock" has meant "Quality" to generations of carriage owners. The same sterling 
quality distinguishes 




COMMERCIAL BODIES 



Available water power of over 1 000 H.P. makes us independent of the mounting cost of coal. 

Sheds which house over 2,000,000 feet of seasoning lumber insure a constant supply of the choicest native hardwoods— 
the best obtainable anywhere. 

From our own dry-kiln the wood comes in prime condition to the saws and benches of our wood-shop. 

Our own smith-shop produces the patented steel skeleton which makes every Babcock Body lighter and stronger than those 
of other makes. 

Over 1 2 acres of factory floorspace afford the room required for tremendous volume production. 

Paint-shops, themselves as large as the ordinary factory, accommodate the entering stream of bodies, which emerge with 
the smooth, enduring evenness of finish which reflects our long supremacy in this, the coach-builder's unrivaled art. 

Our huge shipping warehouses and railroad sidings permit the prompt shipments of which we justly boast. 

An organization trained for 50 years in the finest quality of body-building makes for efficiency in all departments. 

These unparalleled advantages, which make our factory overhead unusually low, unite with our quality production to permit 
you to buy "Babcock Quality" Bodies at Remarkably Reasonable Prices. 



TO BUYERS 

There is more dollar-for-dollar value in a Babcock Body 
from your own standpoint than in any other commercial 
body you could possibly obtain. They are lightest, strong- 
est and cheapest In final cost. 
We make a Body for Every Need. 



TO DEALERS 

Babcock Bodies carry their own story. They are the quality 
bodies for commercial cars. They sell themselves and stay 
sold. The Babcock name and reputation is convincing, ana 
our advertising adds the last link to the chain of selling 

evidence 

We want dependable dealers. If you are in the game to stay, 
get our catalogs and dealers' proposition. Both are handsome. 



IHoIHIoIBAJB(C(D(GIK; (CKDMIR&BIY 



FOUNDED 1843 



9 ^IEW Y(lQ>IKLIK>a. 
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You Lose Unless You Use 

VANADIUM 
SPRINGS 

Because vanadium endows 
steel with unequaled strength, 
toughness and resistance to 
fatigue, vanadium steel is uni- 
versally acknowledged as the 
steel of 

Maximum 
Spring Quality 

Here is proof: The Penn Spring 
Works, Baldwinsville, N. Y., re- 
cently put carbon and vanadium 
steel springs of identical design 
through vibratory tests to deter- 
mine their relative durability. 




RESULTS 
Average of 3 Tests 
Carbon Springs 
Vanadium Springs 



Vibrations = 
153,000 m 
452,000 m 



TRIPLE THE LIFE OF 
CARBON SPRINGS 



American Vanadium Company 



NEW YORK 



PITTSBURGH 



LONDON 



1 
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Copyrighted ay 
Underwood & Underwood 



Used the World Over 



In the most remote corners of the 
world — whether on the perfect boule- 
vards of Europe or the rugged roads, 
hills and vales of America, Canada, Aus- 
tralia, Asia or Africa — S K F Ball Bear- 
ings have established a reputation for 
"Quality and Service." 



Made of Swedish Crucible Steel of the 
highest analysis — of efficient design and 
manufactured under the scrutiny of our 
skilled and thoroughly equipped organ- 
ization, S K F Ball Bearings are giving 
long, hard dependable service — because 
of the rigid control and uniformity of 
materials used in their manufacture. 



HARTFORD 



SKFHALL BEARING CD. 



CONN. 
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$1150 



F. o. b 
Racine 



Mitchell Junior — a 40-h. p. Six 
120-inch Wheelbase 



lllllllUilllllllllllllllllllllll 



$1460 



F. o. b. 
Racine 



7-Passenger — 48 Horsepower 
127-inch Wheelbase 



This Year— 25,000 Cars 

A New Size — Mitchell Junior 



The Mitchell factory this year will 
build 25,000 cars. It never falls 
down on its schedules. 

The smaller Mitchell — called 
Mitchell Junior — opens up an enor- 
mous new field. 

We shall spend in advertising 
$1,000,000 to make Mitchell attrac- 
tions known. 

We are adding 24 per cent to lux- 
ury and beauty. In every part we 
attain 100 per cent over-strength. 
The car includes 31 extra features. 
And there are eight styles of 
Mitchell bodies. 

So the Mitchell today is the most 
attractive line in the field of high- 
grade cars. 

Solid Features 

The Mitchell advantages are all due to 
efficiency, as developed by John W. Bate. 

In no other factory in the world could 
a car of Mitchell quality be built at any- 
where near our cost. And all that saving 
goes to pay for perfections which others 
can't afford. In a hundred ways it shows in 
strength, beauty, comfort and convenience. 

These are enduring advantages. It has 
taken Mr. Bate 14 years to secure them. 
And we do not believe that any rival car 
will ever match Mitchell efficiency. 



Our New Body Plant 

From now on we make all our own 
bodies, open and enclosed. So more of the 
Mitchell is built by the maker than of any 
other quality car. It is built in a factory 
which John W. Bate designed. It is built 
by machines of his selection, which mark 
the last word in efficiency. 

It is built by men who live here. Many 
are men whose fathers spent their lives 
with this concern. The building of the 
Mitchell car is their lifetime occupation. 

No other motor car in the world is 
built under such ideal conditions. 



TWO SIZES 

MitcheU-a-^. 

wheelbase. A high-speed, econom- 
ical, 48 - horsepower motor. Dis- 
appearing extra seats and 31 extra 
features included. 

Price SI 460, f. o. b. Racine 

Mitchell Junior- 8 s-p^en- 

ger Six on 
similar lines with 120-inch wheel- 
base. A 40 - horsepower motor — 
X-inch smaller bore than larger 
Mitchell. 

Price SI ISO, f. o. b. Racine 

Also all styles of enclosed and 
convertible bodies. Also 
demountable tops. 



Mark the Results 

You will see the result in our engineer- 
ing standards. There are over 440 parts 
built of toughened steel. Tnere is a wealth 
of Chrome- Vanadium. There is oversize 
in every vital part. 

Three years ago Mr. Bate started out 
to double our margins of safety Today 
every part in the Mitchell shows 100 per 
cent over-strength. 

Two years ago this standard was 
adopted in the Bate cantilever springs. 
Since then, not one has broken. That is 
simply one example of the Mitchell over- 
strength. 

This year we are adding 24 per cent to 
the cost of our finish, upholstery and trim- 
ming. This is paid for by savings which 
our new body plant has accomplished. 

And this year our extra features are in- 
creased to 31. That is, features — like a 
power tire pump — which very few cars 
include. No rival car has more than four 
of these extras. 

If you are interested in motor cars— as 
a buyer or seller — these results of Bate 
methods are bound to appeal to you. They 
give to the Mitchell a hundred distinctions. 

We are telling this story to millions 
now — in newspapers, magazines, weeklies 
and farm papers. No other quality car is 
advertised to a like extent. And no other 
car in this class offers dealers an equal 
opportunity. 

MITCHELL MOTORS COMPANY, Inc. 
Racine, Wis., U. S. A. 
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DUPLEX 







TION SYSTEMS 





XN performance, we believe this 
I new system of "Duplex" ignition 
M. possesses more distinct advan- 
tages and will deliver more unin- 
terrupted satisfaction than any 
other ignition system on the mar- 
ket. 

To appreciate its greater efficiency 
you should see It in action. 

It transforms an old motor com- 
pletely. 

It enables it to take grades hereto- 
fore impossible on high, swiftly and 
easily, without the slightest sug- 
gestion of laboring. 

Abuse it — step on the throttle, throw 
it clear down as you have never 
dared before. The response is in- 
stantaneous, not the slightest sign 
of choking, not even a falter. 

In every day running you will be con- 
tinually finding new things in its 
favor. 



Its ability to render the motor more 
responsive, more flexible, more 
powerful and far more economical 
of fuel is truly wonderful. 

On difficult grades it fairly lifts the 
motor along and on the clear 
stretches there seems no limit to 
her new-found power. 

For cold weather driving PHILBRIN 
Duplex Ignition has many distinct 
advantages. 

By a turn of a switch a high-fre- 
quency system of ignition is 
brought into use— a system that 
distributes a "shower of sparks" 
of remarkable intensity to each 
cylinder in its firing order, at the 
rate of a thousand sparks a second. 

No matter how cold the motor it in- 
variably capitulates before this 



system. For a lean mixture, a low 
grade fuel, fouled spark plugs or 
faulty carburetor adjustment this 
system is Invaluable. 

By a turn of the switch you can run 
on either system. Each has its 
own individual advantages. Either 
system can be used continuously. 
Neither system will wear out be- 
fore your car. 

The current consumption is negli- 
gible — a set of dry cells will operate 
a 4-cylinder system for months. 

Easily attached to any motor, with- 
out changing the motor. Mode- 
rate in price. 

Write for descriptive catalogue. 

Dealers — Jobbers: Our distributing 
arrangements are being completed 
NOW. Write for details. 



PHILIPS-BRINTON COMPANY 

SaUS fZner Blfe *" *"* St ****** S ^ 



Philadelphia, Pa 




Pennsylvania 
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Fyr-Fyter Saves 15% 

on Auto Fire Insurance 

Approved by Underwriters' 
Laboratories 




\ 




It Stands 
Between You and Danger! 



The motorist of today demands more than just a fire extinguisher. 
He wants the extinguisher that affords the best and most dependa- 
ble protection. That Is the reason Fyr-Fyter Is the choice of careful 
motorists everywhere. 

FYR-FYTER GIVES INSTANT ACTION 

The scientific, durable construction of Fyr-Fyter, with its exclusive 
Fyr-Fyter features, mean the best fire protection possible to be had. 
Its swift continuous stream free from entrained air carries effec- 
tively 25 to 30 feet. Compounding action of pump brings an even, 
powerful pressure which It continues to furnish, even after the 
pumping has stopped. Stream may be shut off at will — "panic 
proof" shut-off valve is operated by the handle. 



HIT THE HEART OF THE BLAZE QUICK AND SURE 
The lubricated piston of Fyr-Fyter not only makes pumping easier, 
but helps you in directing the stream. Continuous pump- 
ing is not necessary. Attractive soft 
gun-metal finish matches the upholstery 
of your car and adds attractiveness that 
is not conspicuous. Ask your motor ac- 
cessory dealer to demonstrate Fyr-Fyter 
because Fyr-Fyter offers you the safest 
and best protection. See him today! 
Dealers: Write us now for complete facts 
and 1917 sales policy. Fyr-Fyter adver- 
tising is covering your territory now. 
Write us today. 



THE FYR-FYTER CO. 

100 Patterson Building, Dayton, Ohio 
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The Survival of the Fittest 



A 

Spark 



M3" 





Unanimous Choice of 68 
Leading Makers of Cars 



AC 




Plugs 



All Plugs Were Tried Out— 
The Tests Were Exhaustive 




WON 



At the Shows and Always, These Cars Are AC Equipped 



Cadillac 

Pierce- Arrow 

Packard 

Marmon 

Hudson 

Chalmers 

Hupmobile 

Haynes 

Dort 

Cole 

Reo 

Paige 

Peerless 

Saxon 

Stutz 

PUot 



Buick 

Oakland 

Oldsmobile 

Jeffery 

KisselKar 

Premier 

Knox 

Jordan 

Liberty 

Crane-Simplex 
Dodge Brothers 
Steams-Knight 
McLaughlin 
(Canada) 
Singer 
Stephe 



United Truck 

Wilcox Trux 

National 

Velie 

Jackson 

Westcott 

Pathfinder 

Chandler 

Chevrolet 

Apperson 

Davis 

Daniels 

Detroiter 

Paterson 

McFarlan 

Scripps-Booth 



Bour-Davis 
Lexington- 
Howard 
Murray 
Monroe 
Signal Truck 
Sandow Truck 
Sterling Truck 
Chase Truck 
Moreland Truck 
Republic Truck 



G.M.C. 
Diamond T 
Truck 
Netco Truck 
Gramm-Bem- 
stein Truck 
\ Brockway Truck 
, i Federal 
S Abbott 
Gabriel Truck 
Anderson 



Four Wheel Drive 
American -La France 



MR. DEALER ; 
Your customers is glad to 
take your advice; he 
knows YOU KNOW. 




Look for the "A C" Burnt Into the Porcelain 

Champion Ignition Company 

Flint, Michigan 
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In t htgMSifee e ring Column 



The illustration shows the appli- 
cation of Bound Brook Oil-less 
Bushings as used in all Jacox 
Steering Columns, manufactured 
by the Jackson - Church - Wilcox. 




BOU 



TRADE MA 




ROOK 



THE use of plain ordinary bronze'-bushings in 
the steering column simply means that the owner 
must never forget to keep the bushings well lubricated. 

For neglect here would mean quick bushing 
wear, a stubborn wheel to turn and the ever present pos- 
sibility of the bushings gripping or sticking with disastrous 
results to the driver. 

But with BOUND BROOK {Graphite and Bronze) 
Oil-less Bushings in the steering column there is positive 
and lasting assurance of a smoothly efficient, quick, easy turn- 
ing column, even though you neglect the bushings. 

BOUND BROOK (Oil-less) Bushings are self- 
lubricating. They contain within themselves sufficient 
lubrication to last their life-time. You need never worry about 
them. They need no attention to give efficient service. 

BOUND BROOK (Oil-less) Bushings are used 
instead of ordinary bushings in bearings places about 
automobiles and trucks that are difficult or impossible to keep 
properly lubricated. 



BOUND BROOK OIL-LESS 
BEARING COMPANY 

Specialists in the manufacture of Oil-lent 
Bushings for more than a third 
of a century 

BOUND BROOK, NEW JERSEY 



Manufacturers of Nigrum 
(Impregnated Wood) Oil- 
less Bushings. 




All Genuine Graphited Oil-less Bushings have 
always been made at Bound Brook, U. S. A. 
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Semi-Floating Worm Gear Axles 
Are SOUND Axles 

SOUND in design because they are simple. 

SOUND in construction because of the high quality of their 
materials. 

SOUND in performance because they are built to stand up under 
the rack and grind of heavy duty truck seivice. 

"The highest priced axles in the world, and worth all they cost." 

Sheldon Axle and Spring Company 

Wilkes-Barre, Pa. 

WINNER OF GOLD MEDAL AT PANAMA-PACIFIC INTERNATIONAL EXPOSITION 



9 
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RADIATOR FILLER CAPS 




A Complete Service 



PLACING POVASCO composition at the disposal of 
the industry in the form of high quality Radiator 
Filler Caps is a service that surely will be appreciated 
by a car owner, and taken advantage of by every jobber and 
dealer in the United States. Because with 20 separate models 
of Radiator Caps we take care of practically all of the popu- 
lar cars that are now being made. 

These Caps are moulded from a special composition which, 
when burnished, takes a high, attractive polish, and at the 
same time withstands heat, cold, rain and sunshine without 
any deterioration of either efficiency or finish. 

When one considers the make-up of the ordinary radiator 
filler cap and contrasts it with the indestructible and beauti- 
ful POVASCO construction, it is obvious that our statement 
made in the caption is true. With this line we render the 
trade A COMPLETE SERVICE. 

How complete that service is, is shown from another angle 
by the list of cars printed at the right, in which the various 
makes are listed with the number of POVASCO Cap which 
is designed to fit the radiator. 

Jobbers and dealers should get in touch with us imme- 
diately to find out how attractive a proposition we can make 
on these caps. We do not wish to hurry you unduly, but we 
do urge that you get in your request soon so that we can 
provide for you in this year's production. 



Write for beautiful booklet describing 
these and the POVASCO Steering Wheel. 

Pouvailsmith Corporation 

Poughkeepsie New York 




Makes of Gars and 
Their Cap Numbers 



Abbott -Detroit 3 

Allen J. 8 

American Moton U 

Auburn 3 

Barley 1 

Bartholomew 8 

Bell Motor IS 

Bour-Darls 13 

Bulck a 

Cadillac 4 

Carter Car | 

Caw 3 

Chalmera (Model 17) 14 

Coalmen 1911 or earlier.. 3 

Chalmen 1915-13-17 10 

Chandler 5 

Chevrolet Baby Grand. .8, 13 

Chevrolet Little Six 1 

Chevrolet Royal Mail. .8. 13 

Chevrolet (t9t) 13. 16 

Cole ( 

Crawford 3 

Cunningham 3 

Dauch Tractor 1 

Denby 1 

Detroiter 17 

Diamond T Truck 8 

Dodge 3 

Dort 8 

Empire 1 

Fisher-Magic 3 

Ford 11 

Glide 7 

Grant 8 

Haynes 3 

Henderson 5 

Rerreahob* • 

Hudson 6-40 4, 8 

Hupp 1915 and after.... 7 

Imperial 3 

Indiana Truck 8 

Interstate 3 

Jackson j, 9 

Jelfery 4 cylinder 17 

Jeffery Truck 17 

Jcffery 1916 and 1917.. ..15 

Kentucky Wagon 13 

King 1, ij 



Kissel Kir 5 

Krit 6 

Locomobile S 

Lozler 18 

McFarlan i 

Madison 13 

Malcolm « 

Martin Carriage 13 

Maxwell 16 

Mercer 18 

Meteor If 

Michigan 8 

Mitchell 3 

Moline 8 

Moline Plow Tractor.... 1 

Moon 4. 6 

Oakland I 

Oakland. 1916-LitUe Six. 1 

Oldsmoblle ( 

Oldsmoblle 1916 14 

Paige 1914 or earlier.... 1 

Paige 1915 S 

Paige 1915 and 1916 If 

Patterson 8 

Pterce-Arrow 3. 5 

Pilot « 

Reo 19 

Republic Truck 8 

Rock Hill Motor Buggy. .13 
Roas Eight (All Models). 17 

Saxon 8 

Scrlpps 1 

Service Truck 8 

Shaw Taxlcab 8 

Speedwell 3 

Standard Truck 8 

States Motor 13 

Steams-Knight 4 cylinder 5 
Strarni-Knight 8 cylinder 8 

Sterens-Duryea 5 

Studebaker 3 

Stutx 3 

Sun IS 

Velie 1916 8 

Velle 1914 and 1915 3 

Westcott t 

While t 

Winton 3 
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Your Catalog Library 

is not complete if it does not contain a copy of this valuable 
reference book on die-castings. A copy awaits your request. 

P oehler Die; Casting Ox 

BROOKLYN. N.Y. 

NEWARK. N.J. TOLEDO. OHIO. 
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WOODWORTH 

Spring Cover and Lubricator 

SAVE YOUR SPRINGS AT LITTLE COST by u.ing a Woodworth 
Spring Cover. 

IN A FEW MINUTES, WITH LITTLE TROUBLE, you can lace it 
over your springs and save them from rust, dust, and breakage. 
The result is an easy-riding, constantly lubricated spring. Tne 
improvement in the riding of your car is remarkable. All squeaks 
are eliminated and the car rides as though equipped with a set of 
shock absorbers. 

RUSTY. NEGLECTED SPRINGS ARE LIABLE TO BREAK, but 
even before then they are of little service as vibration-preventers. 

A WOODWORTH SPRING COVER protects the spring, cuts rust 
already accumulated, and prevents the accumulation of more. 
It keeps the spring free from dust and mud, well oiled, and 
noiseless. 

LOW IN PRICE, SIMPLY MADE OF STRONG LEATHER lined 
with felt wicking, it is a spring-saver and a trouble-saver, pre- 
serving the comfortable riding qualities of your car and saving 
you the expense of spring renewals. 





PRICES 






Genuine Imitation 


Slzea 


Leather 


Leather 


11 In. or less 


$0.65 


10.80 


U-14 la 


to 


.40 


14-M in 


1.10 


.50 






.00 






.70 






.80 


11-14 In. . . . 


1.90 


.00 


Over 14 In. . 


1.00 


1.00 



Once saturated with oil, it will not require renewing for an entire 
year. 

Made to fit all makes of cars. Dealers are 
handling these spring covers with profit and 
satisfaction. Customers appreciate being ad- 
vised of this easy method of spring protection. 
Write for generous terms. 



W00DW0RTH MANUFACTURING 
CORPORATION 

NIAGARA FALLS, NEW YORK 

CANADIAN FACTORY, NIAGARA FALLS, ONTARIO 
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GRINDING TRANSMISSION 
GEARS AND SHAFTS 

BROWN -LI PE 

INSTEAD OF MERELY ASSEMBLING 

the gear blanks just as they come from the forge, 
all gear faces are first ground absolutely parallel 
before shaping, so' that the gear teeth cannot fail to 
be cut exactly at right angles to the face of the gear. 

THIS PRELIMINARY MACHINE 

WORK offers only one illustration of the many 
little refinements of manufacturing that help to 
make the Brown-Lipe products so markedly superior. 

IT IS AN INDICATION of that "infinite 
capacity for taking pains" which is said to make 
possible the masterpieces of Genius. 

BROWN-LIPE GEAR CO. 

SYRACUSE Transmissions NEW YORK 

BROWN-LIPE CHAPIN CO. 

Differentials 

New York: Thos. J. Wetzel, 29 W. 42d Street. 
San Francisco: A. H. Coates, 444 Market Street. 
Foreign Agent: Benjamin Whittaker, 2 Norfolk Street, Strand, London, W. C. 



Please mention The Automobile when writing to Advertisers 

Digitized by 



Google 



February IS, 1917 



THE AUTOMOBILE 



77 



83% use 

Timken 



83 per cent, of the 654,653 higher- 
priced motor cars built in 1916 have 
Timken Bearings at one or more of the 
points of severest service — wheels, dif- 
ferential, pinion shaft and transmission. 

These are cars priced above $700. 
built in factories having a yearly out- 
put of one thousand or more. The 83 
per cent, that are Timken-equipped rep- 
resent a total of 535,235 cars whose 
builders considered quality of greatest 
importance, even though the cost was 
more. 

The superior quality of Timken Bearings has 
■been proved and is accepted by automobile en- 
gineers and motor vehicle builders. 

This is the standard of quality, safety and 
economy that your car should possess. 





r The above chassis shows 
■ttther* to took for Timken 
Beatings in high grade cars. 




The hiuh quality cars listed below are equipped 

on the front wheels, rear wheels, differential 

IT'tVl- »fc '"nsmission with Timken Bearings' 

he trVrr "P ,oads • the sudden sh ° ck * and 
the grinding side-pressures that would wear out 

qualitv * eaper b « rin « s °( lew proven 



Cadillac 

Packard 

Locomobile 

Pierce-Arrow 

Stutz 

Peerless 

Apperson 

ButCK 

Moon 

Oldsmobile 



Marmon 

Velie 

Case 

Chalmers 

Dodge Bros. 

Hudson 

Hupmobile 

Kissel-Kar 

Sajcon 

Overland 



Winton 
Reo 

Studebaker 
Liberty 
Willys- Knight 
Premier 
Jordan 

Moline-Knight 




NOTE: This list includes cars priced at $700, or 
more, built in factories having an annual production 
capacity of one thousand cars or more. 

For a COMPLETE list of over 180 makers of pleasure 
cars and motor trucks equipped with Timken Bearings, 
giving list of bearing applications, send for booklet R-3 
"The Companies Timken Keeps." 



T 



The Timken Roller Bearing Co. 
Canton, Ohio 




ROLLER BEARINGS 
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TWO VALUABLE and USEFUL BOOKS 





KEsauTOMOBILeN ; 


« Yrhhc 




/iNDBOoK y 1 



Brookes' 
Automobile Handbook 

ANSWERS YOUR NEEDS 
Examination proves Brookes the most 
useful single book in the field of Motoring 

715 Page* 33S Illustration* 

12 Table* 
Pocket Size, Bound in Leather 
Gold Stamping, Red Edge* 
Price, postpaid, $2.00 

An a Book BROOKES' is 
« dook universa i j n j ts 

scope. It contains 715 pages 
and 33S illustrations and dia- 
grams, yet is of convenient 
pocket sire. The flexible 
covers and the high quality 
of paper make this a satisfy- 
ing book to handle, while the 
alphabetical arrangement of 
subject matter, together with 
an index of both main and 
sub-heads, renders the volume 
ideal for reference. 

A. . Wnrlr «f Reference BROOKES' AUTOMO- 
As a Work ot Reference BIL£ HANDB0 OK has 

for years been without an equal. In this, the fifth edi- 
tion, two hundred and eighty-one of the articles give 
their subjects complete encyclopedic treatment. One 
hundred and forty of the articles cover more than one 
full page; fifty-six being between two and five pages 
in length; thirty-four from five to ten pages and four- 
teen more covering up to twenty-one pages for the 

•ingle article. Among those subjects receiving most extended treat- 
ment are found. Eight and Twelve-Cylinder Engines, Carburetor 
Principles, En- 5 - " °— -=-- ™— 
also Gray & 




Principles, Engine Principles, Batteries, Oiling, Ignition Principles, 
also Gray & Davis, Westinghouse, Delco, Bosch, Eisemann and 
Remy electrical equipment. A study outline from the pages of the 



Handbook shows the following: 
The Automobile Power Plant — Engine: Construction and Operation 
of Two and Four-Cycle Types. Valves: Poppett, Knight Sleeve, 
Rotary and Disc. Four, Six, Eight and Twelve-Cylinder Types, 
Combustion Chamber, Flywheel, Mufflers, etc., Camshaft. 

As an Encyclopedia of Automobiles 

BROOKES' is complete from every standpoint. In addition to 
authoritative treatment of all those subjects that might be called 
standard, the wide diversity of the field covered is shown by the 
following list of fifty headings selected throughout the work: 
Air, Relation of in Gasoline Mixture Gualine, Thermedynamk Preperliu. 

Alcebol. 

Aluminum Solder. 
Ammeter Construction. 
Anti-freeie Mixtures. 
Auembling a Car. 
Automobile Driving. 
Backfiring. 

Batteries, Starling and Lighting Type*. 
Bendix Drive. 
Body Types. 

Carburetor Adjustment (1» types). 
Compression. 
Compressed Air Starters. 
Condensert. 
Differentials. 
Electric Apparatus Cars. 
Electric Motor Tioubles. 
Engine, Knight Sleeve Valve. 
Engine 8 and 12-Cylinder Types. 
Expansion of Gases. 
Flywheels. 
Ford Magneto. 
Fuels for Automobiles. 
Gssoltna^Exploiions and Fires. 

Erookes' Automobile Handbook adapts itself to your use, 
gives every advantage and service you ask. Its information is 
of lasting value, and the combination of reliability and unequalled 
service at such low cost makes its possession a real economy. 



Heat of Combustion. 
Ignition, Atwater Kent System. 
Ignition, Connecticut Battery System. 
Ignition, Delco Better? Systems. 
Ignition Remy Battery Systems. 
Ignition, Westingbouse Systems. 
Inertia. 

Kerosene as a Fool. 
Magnetic Gear Shift. 
Magnetic Transmission. 
Magnetos (ten makes). 
Offset Crankshaft Engines. 
Picric Acid. 
Pre ignition. 
Rotary Engine. 
Shop Kinks. 

Starling and Lighting (16 makes). 
Tire Care and Repair. 
Tire Vulcanizing. 
Traction. 

Valves. Rotary, Disc, ate 
Valve Clearance. 
Vacuum Fuel Feed. 
UniU of Heat 



Automobile 
Starting and Lighting 

A Non - Technical Explanation of the 
Construction, Upkeep and Principles of 
Operation of the Electrical Equipment 
of Automobiles. 

By H. P. MANLY 

Pocket Sis* 302 Pages 

128 Illustrations 
Leather Gold Stamping 

Red Edges Postpaid, $1.50 
Cloth, Ink Stamping 

Postpaid, $1.00 

AUTOMOBILE STARTING AND 
LIGHTING is a book designed for 
the electrical worker, whether ex- 
pert or novice. The principles used 
from the very beginning, as well 
as those found for the first time in 
1916, have been covered in detail, 
and the examples given are from the 
applications of these principles to 
the starting and lighting equipment 
of ears. 

The result is a textbook of prac- 
tical information, from which every unnecessary sentence has been 
eliminated by the arrangement adopted, yet which covers in detail 
all of the distinctive parts entering into twenty-four different makes 
of equipment now in use. An examination of the index with its three 
hundred and fifty references shows the following headings: 




Adlaka 

Allle-Chalmere 

Aplco 

Auto-Lite 

Bijur 

Bosch 



Deaco 

Delco 

Disco 

Dyneto 

Entx 

Gray ft Davis 



Jesco 

Leece-Neville 
North East 
Remy 
Rushmore 
Simma-Huff 



SpUtdorf 
U.S. L. 
Vesta 
Wagner 
Ward Leonard 
Westinghouse 



The three hundred and two pages have been divided into nine chap- 
ters, each chapter treating of, some one part of this work. The 
logical arrangement and completeness of the whole book is best 
realized by an examination of the following brief outlines of these 
chapters. 

Chapter I. Electric Liffatlnt sod 
Engine-Starting Equipment. Baqulre- 
menis. The Charging Syrtm. The 
Lighting System. The Starting system. 
Types, Uses and Constructions of tne 
Parts. 

Chapter U. Lighting Dynamos and 
Suuung Motors. The Operation. 
Construction. Upkeep. Care and Re- 
pair of the Current Generating ana 
Starting Units. Dynamos: inunt. 
aeries, compound and reversed series 
windings. Armatures, brushes, fields, 
two-, four- and six-pole machines, 
output control, size and capacity. 
Starting Motors. Motor-alamos. Ig- 
nition-dynamos. Double-deck Units. 

Chapter 111. Batteries. Action 
during charge and discharge. Charge 
and discharge rales. Charging meth- 
ods. The Cell. Electrolyte. Pistes: 
forming, paste, grids, etc. Capacity 
and Efficiency. Care, testing, voltage, 
etc. Troubles and Remedies. 

Chapter IV. Lamps and Wiring. 
Uses of the Various Types of Bulbs. 
Reflectors, etc. Focusing and Clean- 
ing. Dimming Methods. Single. 
Double and Three-Wire Systems. 
Switches. Fuses. Circuit Breakers. 
Distribution Panels. Junctions, Volt- 
age, candlepower and amperage. 

Chapter V. Control Parts. Cut- 
outs: electro-magnetic. hand and 
centrifugal. Teals snd adjustment In- 
structions for all types. Constructional 
details of various types and makes. 
Care and Repair. 

Output Regulation. Amperage Con- 
trol or Constant Voltage. Character- 



istics of Each Class. Adjustments. 
Troubles and Remedies. Applications: 
constant voltage, constant speed. In- 
herent methods, ampere-hour meter, 
bucking colls, altered Held connec- 
tions, by battery voltage, carbon re- 
ilstsnce, compound windings. Iron wire 
system, line resistance, mercury well, 
reversed series, third brush, vibrator 
systems. 

Chapter VI. Drive Methods and 
Starting Switches. Single acd Double 
Reduction. Ratio Required. Over- 
running clutch. Bendix Drive. Rush- 
more system. Magnetic switches. 
Magnetic gear shifts. Automatic and 
Planetary Gesrlng. 

Single and Double Contact Switches. 
Resistance Types. Commutstlng 
Switches. Motor Brush Switch. Mo- 
tor-dynamo Switches. 

Chapter VI 1. Troubles and Rem- 
edies. Systematic Methods of Loca- 
tion. Classification of Faults. Test- 
ing. Lighting. Charging and Starting 
Troubles. Regulation and Cut-out 
troubles. 

Indicating Devices. Ammeters, volt- 
meters, vollammeten. Indicators. Tar- 
gets. Pilot Lamps. 

Chapter VIII. Makes and Types of 
Equipment. Auto-Lite. Dyneto end 
Entx. Gray ft Davis. Remy, Delco. 
Disco. Westinghouse. North East, V. 
8. L., BUur, Wagner, Bosch and 
Rushmore, SpUtdorf, Slmms-Huff. and 
AUls-Chalnrars. 

Chapter IX. Explanation or Two 
Hundred Words and Terms Used In 
Starting, Lighting, Ignition and 
Electrical Repairing. 



8. 



Either or both of these books shipped postpaid on receipt of price indicated above 
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PARK 

COUNTER 
BALANCED 



INTEGRALLY 



Patent 
Applied for 




Quick Get-a-way 
Higher R. P. M. 
Reduced vibration 
Smoother running motor 
Eliminated bearing troubles 

We have shipped 34,187 Counterbalanced 
Crankshafts to February 6, 1917 

The Park Drop Forg'e Co. 

Cleveland 




The Home of — 

New York, N. Y. 




Leather Cloth of Quality 



Detroit, Mich. 
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No gaskets, bush- 
ings, cement, or 
shellac hold the 
ANSWER Plug 
together. 

This absence of joints 
makes a gas-tight, leak- 
proof, ALL-POWER- 
FUL Spark Plug. 



Notice the insulation of the 
ANSWER Spark Plug. Not 
washers, but sheets of mica are !2™ 
used. These sheets are wrapped 
on the inside of the shell, and extend 
from end to end of the plug. It is the 
ONLY plug so thoroughly insulated. 
Short circuiting is impossible. Break- 
age is out of the question. 

This simple, sturdy plug means 




long life and perfect spark plug ser- 
vice. That is why the ANSWER is 
rapidly being adopted for the heavi- 
est, hardest, most brutal service. 

The ANSWER is a high grade mica 
plug that costs no more than ordinary 
porcelain or stone insulated plugs. 

Our 10,000 Mile Guarantee 

ANSWER Spark Plugs are guaran- 
teed for at least 10,000 miles of perfect 
service. Our experience has proved 
that any ANSWER plug that will 
give this amount of service is good foj- 
5 or 6 times as much — but if it doesn't 
go 10,000 miles you get a new plug 
free ! Write f or a booklet. 



Made in all sizes 
for all motors 



Price 

Special for Fords 

75c 



DEALERS! Here is a most 
efficient mica plug that YOU 
can talk about. Its construc- 
tion appeals to experienced motorists 
— and it gives the service. 

Write for Discounts — Today 

HILBORN CO., Inc. 

545 Canal Street New York City 



f[§® foP LEAKY CYLINDER/ 

PRE DEPARTMENT/ 
TKB@UGH OUT THE 



■ 

n i ~ 



SS2. 




Give your car more power by installing EVER-TIGHT 
Piston Rings. The great flexibility, due to three-piece i 
construction, makes reboring of out-of-round cylinders 
absolutely unnecessary. Ask your dealer. 

Ever-Tight Piston Ring Co. ^fnt^o^MiSouri 
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When you_ KNOW every explosion will give you ALL its 
power — that's when motoring is solid satisfaction. The 





s KMA CNETO 

- ' . I l x V 

makes complete combustion certain. It drives its intense, 
penetrating spark through the densest compression. Mixture 
rich or lean, motor racing or barely turning over, you'll be sure 
of full power if your car is Eisemann equipped ! 

THE EISEMANN MAGNETO COMPANY 

Sales and General Offices, 32-33d St., Brooklyn, N. Y. 

Detroit, Mich., 802 Woodward Ave. 





MOISKUP'S MACHINED CRANKSHAFTS 

• Quality Production Assured • 



WE FINISH CRANKSHAFT FORGINGS for prac- 
tically all sizes of motors. 

OUR NEW FIREPROOF PLANT is equipped with 
the most up-to-date crankshaft machining devices in 
the country. 

OUR LATHES AND GRINDERS ARE ALL new, 
insuring the most accurate work so far as alignment 
and balance is concerned. 



TWENTY YEARS' EXPERIENCE HAS made us 
experts in this line and our work is of the highest 
quality possible to obtain. 



Note: — Our capacity has been increased and we are 
now planning our 191 7 production. May we submit 
an estimate on your work? 



MOLTRUP STEEL PRODUCTS CO., Beaver Falls, Pennsylvania 




Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



82 



THE AUTOMOBILE 



February IS, 1917 




Worth 
Real 
Money! 



Don't ever think that the beautiful, original finish 
on your car didn't come out of your pocket. Cost 
the maker a mint to get that finish on — and it's 
worth every cent he charged you. 

So why use heavy oils, pastes, wax and "polishes" 
which merely add a filmy coating to the finish and 
obscure its original beauty? Follow the example 
of wise motorists and motor car manufacturers and 
use 

PIMBLEY'S 

Auto-neweR 

This transparent liquid compound revives the 
original finish and gives the spic-and-span fresh- 
ness and smartness of a brand new car. 

That's why it's used and recommended by leading 
auto makers, carriage builders and garages. Noth- 
ing else like it. If not at your dealer's write us. 
Two sizes. 50 cents and $1. 

PIMBLEY'S 

Auto-top-neweR 

renews every kind of top-leather, pantasote, mohair. 
Won't rub off ; dries quickly and is waterproof. 

Pimbley's Newers are sold by dealers and garages 
everywhere. 

Dealers, Here's Big Business! 

Saturday Evening Post and leading auto maga- 
zines are carrying our advertising. Get your share 
of this profitable business. Write us today for our 
special proposition. You'll like it. 

PIMBLEY PAINT & GLASS CO. 

St. Joseph, Missouri 



THE FULTQfi TRUCK 

Dealer* — Write for territory ttill open 

Fulton Motor Truck Co. 
Farmingdale, Long bland .1 . 

NEW YORK iB|^i 



The fir-t full 3000- 
pound capacity chauit 
ever offered at 



$1090 



An Intense Spark 
at Any Speed 

Because with the 
patented pole shoes 

HIGH TENSION 

SIMMS 

MAGNETOS 

give efficient ignition at low and high 
speeds. There is no compromise 
with the engine. 

Result : — I ncreased horse power ; 

flexibility and quicker 
get away. 

Write for literature 

THE SIMMS MAGNETO CO. 

273 No. Arlington Ave. 
East Orange, N. J. 





The Chase nameplate stands for predominance in truck 
construction, and profitable sales for dealers who couple 
up with it. Full details of our selling plan are ready to mail. 

Worm J}rwe Exclusivity. Models from % Ton toS% Tons. 

CHASE MOTOR TRUCK CO., Syracuse, N. Y. 
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UNITED" CHROME VANADIUM STEELS 



For 

Type "A" — Gears and case hardened parts. 

Type "AA"— Connecting reds, steering knuckles, 
front axles, bolts. 

Type "AAA" — Crankshafts, clips, drive shafts, axles. 

Type "D" — Springs, live axles, oil hardened gears. 

UNITED ALLOY STEEL CORPORATION 

Canton, Ohio 




Universal Angle Plate 

Displace your Inncrarate and makeshift rigs with the UNI- 
VERSAL ANGLE PLATE. This beautiful and efficient tool 
Is particularly adapted to Jig and fliture work, and will be 
found Indispensable In the tool room. Has a motion through 
300' horizontally, and 00° vertically. Can be odjusted 
quickly to auy angle without disturbing work bolted on 
plate. Accurate graduations with vernier attachment permit 
of especially careful work. Rigid and Well Built. 

Dimension* and Prico 

* I 6 t 80.00 

8 I 8 75.00 

8 x 10 100.00 

Has unlimited possibilities of application for exceptional 
work on Lathes. I'laners. Milling Machines. Shapers. Drill 
Presses and Grinders. 

Boston Scale and Machine Company 

381-389 Congreis StrMt Boston, Mass., U. S. A. 




SUPREME AUTO OIL 

Flows Freely at Zero. Starts with the Engine 

This la most Important during the winter month*. Ton should kmow 
whether the oil you are using "flows freely at sen." All oils 4a Mt 
possess this feature — notably the para nine base oils, which thickest a* 
under cold and often cause great dam age to the motor. 

The safe way Is to ask for SUPREME AUTO OIL — It "Flows 
Freely at Zero" and leaves less carbon, owing to the fact that H 
Is a Southern Asphalt-base oil containing no para fine to gtua, stack «r 
thicken. 

GULF REFINING COMPANY 

PITTSBURGH, PA. 

The Largest Independent Refining Company la the WwU 
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A Serious Matter 
to Buy 

Rubberized Fabrics 

Every buyer has to meet the 
same problem every year. He 
is between two fires. He must 
keep up the appearance of his 
top and curtains, and at the 
same time keep his cost down 
to the very lowest standard. 

It is then that 

BULL DOG QUALITY 

in Rubberized Fabrics 
solves the problem 

BULL DOG QUALITY is 
absolutely waterproof, and 
every yard manufactured is in- 
spected most carefully, arid 
carries a guarantee that is 
backed by ample responsibility. 
Is it any wonder that BULL 
DOG QUALITY in rubber- 
ized fabrics is used today on so 
many of the better cars manu- 
factured ? 

Send for samples and prices, or 
write us your particular re- 
quirement. 

L. J. MUTTY COMPANY 

BOSTON, MASS. 




Adjusting 



la torn* Job— end a bard job to do well. 
I«mlnated Shims make It 50% easier. 



Leu Time 
Leu Work 



More Accurate 
More Durable 



/ AMINUM 



can be bandied like a solid shim, but does not hare to be Bled. 
It Is made np of leares of sheet brass, beld together by a metallic 
binder. You put the point of a knife under the edge of a leaf and 
peel It off. 

Write for samples and price; or atk your josser about Lamimtm. 

THE LAMINATED SHIM COMPANY 

533 Canal Street, New York 
2118 Dime Bank Bldg.. Detroit; 1411 Chestnut St., 8t. Louis. Ho.; 
60 Pine St., San Francisco, Cal. 



Peerless 



'Make Old 
Cars Look 
LikeNew" 



AUTOMOBILE SPECIALTIES 

Spring-time suggests cleaning-time — shining- 
time for your automobile. With the winter- 
months passed, every used car needs brighten- 
ing up. There's a Peerless Specialty below 
for every worn part. 

PEERLESS MOHAIR TOP DRESSING 
PEERLESS LEATHER TOP DRESSING 
PEERLESS CUSHION DRESSING 
PEERLESS LAMP ENAMEL— GLOSS 
PEERLESS LAMP ENAMEL— DULL 
PEERLESS JET BLACK FENDER JAPAN 
PEERLESS FORD TOP DRESSING 
PEERLESS CYLINDER ENAMEL— BLACK 
PEERLESS CYLINDER ENAMEL— GRAY 
PEERLESS MIRROROID 
PEERLESS EXTRA FINE BLACK JAPAN 
PEERLESS SHELLAC 

PEERLESS ACID-PROOF BATTERY BOX 

—BLACK 
PEERLESS TIRE PAINT 
PEERLESS AUTO BODY POLISH 
PEERLESS ANTI-RUST RIM PAINT 
PEERLESS LIQUID WAX 
PEERLESS LINING DYE 

Sold Everywhere by Jobbers, Dealers, Hard- 
ware Stores, Garages, Etc. 

Used and endorsed by more than 8,000 Auto Paint Shops. 

The Columbus Varnish Co. 

Sole Makers Columbus, Ohio 
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SO SpO 1O ( 0O 1SOO 20.00 

REVOLUTIONS PER HINUTE 



Le Roi Motor 

3Wij MODEL C 
FOR THE LIGHT ROADSTER 
TOURING CAR 
OR 
TRUCK. 




Used by leading manufacturers of best-known 
American-made light trucks. 

The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Tool Co., is now carried on by 




Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

Write for Complete 
Information 




■LMgfi 




Use the facilities of this perfectly equipped plant for 
the production of email sheet metal stampings of any 
design, also 

BRASS CASTINGS 

in the Rough, Polished or Nickel Plate 

including Hub Caps, Radiator Filler Necks with Caps, 
Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

I* prepared for the prompt production of quantity order* of 
rough or highly finished wood-work assemblies of medium sise 
for motor car construction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running boards, etc. 
We work from Bine Prints and Specifications, but prefer, 
when possible, to also bare samples for the purpose of securing 
positive accuracy In weight, measurements and design. 
Write us at once for further information regarding toe pro- 
duction of jour requirements. 



ThePfau 
Mfg. Co.lP 




Cincinnati 
Ohio 



230 Mentor St. 




Test OAKITE 
for Yourself! 

Many of the largest motor car and 
accessories plants in the country have 
adopted OAKITE for cleaning pur- 
poses after the most exhaustive and 
comprehensive tests. 

By actual comparison they found 
that OAKITE was the one cleaner 
which embodied the combined advan- 
tages of all others — without the faults 
of any of them. 



Contains no acid, lye, sal soda, 
caustic, soap, washing powder, grease, 
fat, or oil. 

It contains no filler of any sort — 
dissolves completely in water — emulsi- 
fies oils and greases and leaves no 
greasy film on work after cleaning. 

OAKITE will not injure skin or 
clothing, wood, rubber or metal. 

Our Service Department is always 
at your command and is able to make 
suggestions that really save time and 
money. 

OAKLEY CHEMICAL CO. 

28 THAMES ST., NEW YORK CITY 



Sand for 
Detailed 
Information 



THIRTY DAY TRIAL OFFER 

Write for details of our offer to 
send a barrel of OAKITE on 80 
days' trial subject to the terms of 
our Positive Guarantee. 
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E.&J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect. Ready 
to attach. 

Edmund* & Jones Corporation 

Detroit, Michigan 



P "£T I Beaver Motors 

Commercial 



Car 
Motors 




4- Cylinder— 4-Cycle 



Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today tor BBAVBR 
neciflcationM before decid- 
ing on the motor to me. 

BEAVER MFG. CO. 

1st A Oklahoma At*., Milwaukee, Wis. 



The Bearings Company of America 

LANCASTER, PA. 

Sales Department: Western Office: 

250 West 54th Street 604 Ford Building 

New York, N. Y. Detroit, Mich. 





COMPLETE THRUST BEAB1NQ 

Manufacturers of Star Radial Ball Retain- 
ers, Star Ball Thrust Retainers, Star 
Complete Ball Thrust Bearings 



Atwater 
Kent m 



Ignition 



For Your Car 

Atwater Kent MfgWorks 
Philadelphia .US. A. 



Electric Auto -Lite 

Starting — Lighting — Ig nition 

Electric Auto-Lite equipment for auto- 
mobiles is as famous for the service that 
backs it as for the reliability and ec6nomy 
of its operation. 

ELECTRIC AUTO-LITE COMPANY 
Home Office and Factory: Toledo, Ohio 

N«w York Detroit Kansas City San Francises 



M Complete Line of M 

GREASE CUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE 
BOLTS 

HUB CAPS 
METAL STAMPINGS 

IN LARGE QUANTITIES 
Plata Msnufscturad by Sectional 

THE WINKLEY CO.. Detroit. MicH. 

Canadian Factory: CANADIAN WINKLEY CO., LTD., Windsor, Out. 





Add to Garage Profits by Oxy-Acetylene Welding 

Savings made please your patrons and pay good substantial profits 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made ca.-b'de gas) 
adds to the efficiency and usefulness of 
any good welding equipments We furnish 
thoroughly high-grade welding apparatus 
tor fuo.uu rVfttmda, $7">.O0). The average 
user will n*i*«J need gas cylinders at an 
additional co*t. and about $10.00 worth 
of welding supplies. Truck and special 
equipment for cutting operations at ex- 
tra COKt. 

Send for dgtatta of Prett-O-Lite Service for 
Oxy-Acetylene Welding, 

THE PREST-O-LITE CO., Inc. 

The World's Largest Makers of Dissolved 
A cetylene 

234 Speedvay Canadian Office and Factory 

Indianapolis, I. id. Marrttton, Ontario 
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DETROITER S1X-45 

The Six of Advanced Construction 

UNIQUE d» 1 OC A RAPID 
VALUE «|> 1 s£OU SELLER 

Datroiter Motor Car Co. , Detroit, Mich. 




You don't just expect 
good service from 

Braender 

TIRES & TUBES 
— you get it 

Write for particular* about BRAENDBR "Bull- 
Dog" Non-Skid — the Fastest, Safest, 
Smoothest Ridinir Tire Made, 



BRAENDER 
"Bull-Dog" 
Non-Skid 



Braender Rubber & Tire Co. 

Factory : Rutherford, N. J. 

Branches : 
250 Watt 54f* St., Xrtc York, N. Y. 
B75 No. Broad Bt., Philadelphia, Pa. 
1350-54 So. Miohigan Ave., Chicago, III. 




DEALERS, JOB: 



More than a "trade paper" — an institution of Bervice for 
the merchandise and maintenance departments of the car 
and accessory industry. Builds sales — Improves service — in- 
creases profits. 

Published weekly, J2.00 per year— Canada and foreign 14.00. 
Subscriptions solicited only from men in the trade. Send 
subscriptions to 



MOTOR 
339 West 39th Street 



WORLD 

New York City 



EVERYONE who knows it, speaks well of the 
Republic tire. 

The rapid spread of its good reputation among buyers 
is due to what they have heard of the Prodium Process 
of compounding rubber. 

Sales records show that dealers are adding daily a 
total of four to five hundred new users of Republic 
tires. 

Prodium is a discovery, exclusively used by Republic, 
that makes the tires tougher; that wears as slowly, 
smoothly and evenly as a fine piece of steel. 

Probably no other improvement in tire-making has so 
increased the intrinsic and monetary value of the tire. 
The Republic is now rewarded, for this latest discovery, 
by an acceleration of sales that rank it among the very 
first of the popular brands of tires. 

The demand for Republic tires, constantly increasing, 
the better wear and longer life; the light service re- 
quirements that keep you and your customer happy, are 
reasons that make Republic dealership more desirable 
than ever. 

The Republic Rubber Company 

Youngs town, Ohio 
Branches and Daalera in all Principal Cities 




REPUBLIC 

PRODIUM f*¥ D IT C 
PROCESS M, A Jr%JLn9 
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IS 

Your Eventual Economy 

The 

Hartford Automobile Parts Company 

Hartford, Connecticut 
Dependable Manufacturers Universal Drives 




I 
I 



05£e c j%undred fbtn/^ty 



I 

KisselKarJ 

A V EVERY INCH A CAR A IT V. ■ 



The car of a Hundred Quality Features, that created a 
stampede among critical car buyers 48 hours after It was 
first announced. 

Standard Open Touring, $1,195 

to f 1,285. 
All-YEAR Models. $1,635 to 

$1,900. 

KISSEL MOTOR CAR CO. 
Hartford, Wia. 



Price 

[$10 

1 ForSe 



Set 1 
of 4 



Maximum Comfort 
From Fords 

is obtained when your Ford is 
equipped with 

A ITCH AN DEE 

TRAM-MAM OrCliTEBfO 

Shock Absorbers 

"Iron" the Road for Fords. Over 
100.000 in use. They make your Ford 
ride like a heavy, expensive car. 
"Cantilever" construction, fcivinsr dif- 
fering tension on upward and down- 
ward thrusts, eliminates rebound. 
Steering: always easy. Reducing vi- 
bration, saves wear on tires, entrine anil 
truiismi^dinii. Your dealer can attach quick - 
ly. Guaranteed for life of car. Write for 
our booklet. // what Aitchandeea will 
do for your Ford. 

THE H. & D. CO., Inc., GO0DLAND. IND. 



Perlman Rim Corporation 

{Controlling Perlman Demountable Rim Patents'* 
MANUFACTURERS OK 

Demountable 

Plain Clincher and all Style 
Demountables, Straight Side o 

Executive Offices! NO. 1790 BROADWA 

United States Rubber Co. Bldg. 
and > Broadway and 58th Street 

J Phone 3130 Columbus 

Sales Department NEW YORK, N. Y. 




"I 



The Parish & Bingham Co. 

Cleveland, Ohio 

The Standard Of Qoality& Service 

Automobile Frames 
And Large Steel Stampings 

Our Engineering Force At Your Disposal 



TlASE 



Wm 



MOHAIRVELVETS 



Drednaut Motor Top- 
ping, Leatherwove Up- 
holstery, Plush Motor 
Robes, Wool Robes, 
Steamer Rugs, Wexford 
Motor Cloths for Tops 
and Slip Covers, Rub- 
ber Cloths for Tops and 
Curtains. Felt and Rub- 
ber Radiator Covers. 



•L-C -CHASE & CO- 
BOSTON 

NEW YORK DETROIT CHICAGO 



A0T0RAGE 

"The Motoring Authority of America" 

PUBLISHED WEEKLY AT CHICAGO 
Yearly Subscription Price— 52 issue*— $3.00 

The most popular weekly motoring magazine— devoted to the 
interests of the motor car owner and containing news of 
general Interest alike to the dealer and the manufacturer. 

If you are interested in new car and accessory descriptions, 
racing reports, touring data, and questions and answers that 
appeal to the motorist, subscribe to: 



MOTOR 

MALLERS BUILDING 



AGE 

CHICAGO, ILLNOIS 




GibsonHolusterMfglCci . 

3380 WASHII 
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BOSCH 

MACNETO 



ICS M I 



riON 

is reliable — every championship race of 

1916 was a Bosch Magneto Victory — every one. 
You can have that same reliability of ignition 
by simply insisting on Bosch. 

Be Satisfied Specify Bosch 

BOSCH MAGNETO CO. 220 W. 46th St.. New York 



There Is No Argument in Favor of 
Second Grade Tools 

They are not even cheaper. In the long ran they 
cost yon more. 

The best, the Boat durable, the most efficient electric 
tools on the market are 

The "Standard" Electric Teds 

Both Drills and Grinders fitted with Universal Motors 
for nae with alternating or direct current. Can be 
operated from either lamp socket or power circuit. 
Equipped with Ball Bearings. 

Let us give yon farther particulars. We can submit 
data and list of users to proye that the Standard is 
the best electric tool on the market. 
Dealers.write for onr special proposition. 

The "Standard " Electric Tool Co. 

Cincinnati, Ohio, U. S. A. 
New York Office 1328 Broadway 





Regal-4-lkMy-lvo 

THE BIGGEST CAR IN THE LIGHT 
WEIGHT CLASS 

$745 

S3 Hor— power, genuine cantilever taring: Big Bet 
Wide, Deep Seats. POWER and ENDURANCE. 

Catalogue an roqaett 

REGAL MOTOR CAR COMPANY 

DETROIT, MICHIGAN 




MEYERCORD 

Decalcsmanta Transfer Name Plates 

— will not tarnish, blacken, loosen, 
rattle or fall off. Unaffected by time, 
wear, tear, oil, water or grease. 
Simple to apply, decorative and per- 
manent. 

In use by leading automobile and ac- 
cessory manufacturers, in place of 
brass name plates. 

It will pay you to write today for full 
particulars. Let us show you how to 
solve your name plate problem at a 
decided profit to yourself. Send for 
fne information now. There's no cost. 

We make agency eigne 
for manufacturers too 

THE MEYERCORD COMPANY, Inc. 
1U7-1112 Chamber of Cemmerce BMg. 
Chicago 

Branches in all large cities. 



□ 



Favored by Ford Dealers 
Demanded by Ford Owners 

Stands up out of the cylinder, and is ac- 
cessible with a wrench. Gets down into the 
explosion chamber and fires every charge. 
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li \ O Axle Co. Inc. k A 

K^/ JAMESTOWN, NY. 



The Bi& Stick' 

That Brings Down 




made by Hie Hew 
Stromberfrln gisoline mileage 
prove that you need the New S 
berg on your car. Mall coupon for c 
of how the New Stromberg will reduce your gasoline 
Stromben Motor Devices Co., Dept. 18, 64 E. Z5th St.,Chie>f* 



• jSpww^f ^^ '' fS&^|^| '' ^ t^; ifeQ?' Does iH 

:,S II I P [ il l, .il nullum »i I nl Ullnlni illiiiilllliiiniiUllitllllilllll'illllllA 




Nothinginthe 



brld like it 
-for Power- 



Lycoming' Eoundiy 
# Machine Co. 
WilliamsportR. 



a: 




Lights, Spark, Starter — Dead! 

Sooner or later they will fall you — probably at the worst possible time 
If you run your electrical equipment by guesswork. Don't risk it. 

Put a 





MODEL 354 AMMETER 

Dashboard or Cowl 

It is a reliable means of determining the 
proper rate of charge or discharge of 
your battery for yarious speeds. It en- 
ables you to determine that the generator 
la working and that the storage batten- 
is receiving its proper charge. Write us. 

Weston Electrical Instrument Co. 
8 Weston Ave., Newark, N. J. 

23 Branches in the Larger CitUs 



taf 



.^r ^¥^Z^ Electric 
^^%WWM<& ! ^' 1 Starting 
Jr^ 2r and Lighting 

& Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

Booklet on Special Ford Equipment 

DYNETO ELECTRIC CO., Syracuse, N. Y. 



MERCER 

MOTOR 
CAR5 



Literature Mailed on Request 

MERCER AUTOMOBILE CO. 



400 Whitehead Road 



Trenton, N. J. 



LD SOL 



PERFECT SPOTLIGHT 




OR no IOO 



22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting; 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 




in p 1 1 c H with 
fir no-glare devices. 
Other dependable Old Sol 
Spotlights are No. 70 — 
$7.00. No. 77 - $5.0C 
A sk /or Old 



g. Co., Inc., Bridgeport, G 
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Inner Tubes, Inner Liners, Outer 
Boots, Inner Sleeves, Blowout 
Patches, Cementless Patches, Cement 
Patches, Red Rubber Tubing 



It Is All Pure Sllpperlness 

NON-FLUID OIL facilitates the working of Rears and hearings 
because It Is thoroughly pure — contains no non-lubrlcatlng Ingredient* 
— and never cnangea its consistency. 

NMl#llL 

OiTe» gears and bearings a perfect coat of lubricant 
that keepa apart the metal parts every Instant the 
car Is in motion. 

Unlike grease It doesn't melt, doesn't solidify. 
Costs less than grease — is /or better. 

Get NON-FLUID OIL In orange colored cans at 
yonr dealers. 

"K-OO Special" grade Is (or sear*— 
"K-OOO" (or beartiiK*. 

Write for free samples and book "Lubrication ol 
the Motor Car." 

New York & New Jersey Lnbrlcant Co. 
165 Broadway Sew York 




DIFFERENTIALS and 
ACCURATELY CUT 
METAL GEARS 




4 9 j leWmocESS 
\$g$r OlAJlCORPORATieW 

mam gyaicus' ni v 



SYRACUSE. N. Y. 




KNOWN the world over as 
the zenith of carburetor 
efficiency. A long list of Ameri- 
can builders of cars, trucks and 
aeroplanes believe this simple, 
plain tube device to be the best 
insurance for permanent carburetor 
satisfaction. 

Zenith Carburetor Co. 

New York Detroit, U.S. A. Chicago 



Wo more dynamo brush 
troubles." 



WARD LEONARD 
ELECTRIC CO. 
MT. VERNON, N. Y., U. S 




OWEN 




MAGNETIC 



WHAT IS YOUR UNDERSTANDING 
OF FLEXIBILITY? 

Flexibility means (according to the advertise- 
ments) tlic ability of a car to slip from low 
speed into high, or from high into low, with 
extreme smoothness and celerity. 
Flexibility— approached 
in other cars— » actual- 



ly attained in the Owen- 
Magnetic. 

BAKER R » L 

L COMPANY 
Cleveland. Ohio 
Manufacturers of 
OWEN MAGNETIC 
MOTOR CARS 
Salesrooms— New York 




Boston Philadelphia Chicago 




PITTSF1ELD 
Spark Coils 

by continued tests 
and long service un- 
der severe working 
conditions, have dem- 
onstrated their abso- 
lute reliability. Pro- 
duce a hot, earning 
spark, with minimum 
current consumption, 
and so increase the 
life of your battery. 
Switches never short- 
circuit. Greatest fre- 
.q u e n c y vibrators, 
with positive make 
and break it all 
times. 

PITTSFIELD SPARK COIL CO., PITTSFIELD, MASS. 




HYATT 
QUIET 

The Roller 
Bearing 

Automobiles 
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Under Nearly Every Hood 

ECLIPSE- BENDIX 
DRIVE 

Transmits Starting Power 
on 125 Makes of Automobiles 

ECLIPSE MACHINE CO. 

ELMIRA, N. Y. 




Without Batteries 

a Model T or TK 



MAGNETO 



will start any automobile or truck 
motor — on first lift of crank. Oper- 
ates on inductor principle. Oil, 
dirt and oil-proof construction. Operates any number of 
cylinders up to 12. Write for catalog and full information. 



K-W Magneto 
Fires Any 
Kind of Fuel 




ClEVElAMD.OHIO USA 



Am. 




it Jbe>/or& you buy it. 
tS u ti'sfcict/on or money Jtnick^ 

EDWARD V. HARTFORD, Inc, £t£rSti.T>. 



HBUMH IIMlllllllllilln....^^'.llll IN 




CHROME NICKEL STEEL 

for strength — aluminum for UfhV 
nam make Waukesha Trade Motors 
exceptionally efficient, long of life 
and free from trouble*. Write for 
catalog L which gives full details. 

Waukesha Motor Co. 
220 Factory St., Waukesha. Wis. 



J-MNcm-B 

Brake 

IT 

WEARS 

I TS 

SAFE 





Economical Transmission 

Rockwood 
Friction Transmission 

Is more economical than the gear type — gears must constantly 
be kept running In grease. The complicated mass of cogs and 
other moving partH In a gear transmission is bound to vrt-ar. 
In friction transmission, there is nothing to wear out, except 
the flbre ring on the drive wheel. To replace this ring costs 
less than the cost of grease used up In the gear type. 

Sand For Our Free Book 

"Friction Transmission." 
It contains valuable data 
and formulae lor the en- 
gineer, desioner or manu- 
facturer. Mention occu- 
pation and firm connection 
when writing. 

The Rockwood Mfg. Co. 1m &S!^J^Xk. 



Fibra Friction— Fillar Repairs 

We furnish friction fillers for 
all friction transmission. When 
writing, give the name of the ear, 
the model, and if possible, the 
approximate inside and out diam- 
eter with the face of the flbre 
ring. 



■■■■■■ 



LIBERTY SIX 
$1095 

You buy Hie Liberty because of posi- 
tive proof of its superiority. 

If your territory it not elo t od addrmtni 

THE LIBERTY MOTOR CAR CO. 

DETROIT 



For quality, stamina, strength and 
general dependability, just test a 
NATIONAL "Speedway" against 
the tires you are now using. 

National Rubber Co., Pottstown, Pa. 




Taia^HaB^Hi 
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BEARINGS 

(DIE CAST) 

TO FIT 

Chalmers 

Earn Net 

Conn. Kod w— uv--u5-u» ulaii> *i.uu 

C. S. Front 40—07-08-09 (Sleeve) 2.00 

C. S. Center 40— 10-11 (Half) l.io 

C. S. Rear 40—07-10-11 (Sleeve) 2.50 

Conn. Rod 30—09-10-11 (Half) 70 

Conn. Rod 36—12-13-14 (Half) 70 

Conn. Rod (Master Six) (Half) .70 

Hudson 

Conn. Rod M/20— 09-10 (Half) 90 

C. S. Front M/20— 09-10 (Sleeve) 2.00 

C. S. Rear M/20 — 09-10 (Half) 1.75 

Conn. Rod M/33— 11-12 (Half) 70 

C. S. Front M/33— 11-12 (Sleeve) 2.50 

C. S. Rear M 33— 11-12 (Sleeve) 2.50 

R. C. H. 

Conn. Rod 12-13-14 (Half) 60 

C. S. Front 12-13-14 (Sleeve) 1.76 

C. S. Rear 12-13-14 (Half) 1.50 

Stoddard Dayton 20 H. P. 

Conn. Rod (Half) 70 

C. S. Front (Sleeve) 2.00 

C. S. Rear (Half) 1.20 

Abbott 30 H. P. 

Conn. Rod 13-14-15 (Half) 70 

C. S. Front 13-14-16 (Sleeve) 1.75 

C. S. Rear 18-14-15 (Sleeve) 2.00 

Alco (Taxlcab) 

Conn. Rod 10-11-12 (Half) 1.00 

CS. Front 10-11-12 (Half) 1.25 

C. S. Center 10-11-12 (Half) 1.10 

C. S. Rear 10-11-12 (Half) 1.75 

Oldsmoblle 1916 M 42 

Conn. Rod (Half) 60 

C. S. Front (Half) 70 

C. 8. Center (Half) 76 

C. S. Rear (Half) 80 

Grabowsky Truck 

Conn. Rod (Half) 76 

C S. Front (Sleeve) 8.00 

C. S. Rear (Sleeve) 3.00 

Bearings listed are In stook fer 
Immediate delivery: 

Absolutely Brand New Parts, We 
do not handlo Junk. 



If you have trouble in getting; Bearings to 
fit your crankshaft, which has been turned 
down, send us sample of what you require 
with Micrometer Measurements of part, and 
we will make same and ship within 24 Hours 
after receipt of sample: we only use Parsons 
White Brass, No Babbitt. 

Bulletin No. 1 

J. C. Gorey & Co. 

354 Wost 50th Street, New York 



OF UNUSUAL INTEREST 



AUTO NEEDS CO. 

We wish to call special attention to our 
address. 



1602 S. Michigan Ave. 



where we are offering such marvelous bar- 
gains that you cannot afford to overlook 
them. 

For the benefit of our out of town patrons 
we deem it proper to state that MICHIGAN 
AVENUE is the principal thoroughfare for 
the AUTO TRADE In CHICAGO, and that 
it is on the SOUTH SIDE. 

We have never had any offices or stores 
on Jackson-bd.. or anywhere on the WE£T 
SIDE of CHICAGO. 

OBSERVE OUR SMASHING PRICES. 

Prest-O-Lite tanks, size B $6.00 

Bosch H. T. magnetos 17.00 

Aluminum steering wheels 1.00 

Rexo motor horn 2.0'i 

Olero hand horn 1.35 

Kellog air pumps 6.00 

Stewart vacuum tanks 5.00 

% in. Mosler spark plugs 2<i 

6 in. headlights (electric), pair 1.50 

5 in. headlights (electric), pair 2.00 

Tall lights (electric) 90 

Reliners, all sizes 1.00 

Tire flaps, all sizes 20 



HIGH GRADE NEW TIRES AND TUBES 
HERE LTSTED AT SACRIFICE PRICES. 
Also USED TIRES AND TUBES WE 
PROCURE FROM AUTOMOBILES 
WRECKED FOR PARTS. 



New 
Tires 

28 by 3 $6.00 

':0 by 3 6.50 

30 by 3% 8.00 

31 by 3^.... 8.30 

32 bv 3V, 9.00 

*4 by 3'-'. 9.15 

.16 by 3i,£... • 10.73 

30 bv 4 9.20 

31 by 4 11.75 

32 by 4 11.95 

33 bv 4 12.60 

1* by 4 13.10 

35 by 1 13.50 

36 by 4 14.00 

37 by 4 18.23 

34 by 4>i 16.00 

35 by 4 V. 16.50 

36 by 4'A 16.80 

37 by 4'4 17.25 

35 bv 5 16.40 

3* by 5 17.80 

37 by 5 19.35 

37 bv 5U 26.70 



New 
Tubes 

$1.50 
2.00 
2.2' 
2.50 
2.40 
2.43 
2.63 
2.80 
2.75 
2.90 
3.00 
3 13 
3.35 
3.45 
3.75 
3.85 
3.90 
4.00 
4.15 
4.45 
4.55 
4.85 
6.36 



Slight! 
Tires 
13.00 

3.50 
4.25 
4.90 
3.25 
5.50 
0.25 
fi.5fl 
6.25 
7.00 
7.25 
7.75 
7.25 
7.50 
S.70 
7.90 
7.90 
8.00 
9.25 
8.00 
9.10 
9.50 
11.50 



y Used 
Tubes 
$1.00 
1.10 
1.25 
1.25 
1.40 
1.50 
1.60 
1.50 
1.35 
1.58 
1.60 
1.60 
1.70 
1.75 
1.85 
1.75 
1.80 
1.85 
1.90 
1.90 
2.00 
2.10 
2.75 



10<^ more for nonskid. 



Owing to the steady advance of the rubber 
and tire markets we earnestly recommend 
that you send us your order at once, as we 
will not be able to sell our goods at prices 
quoted in this list much longer. 



One dollar or deposit sufficient to defrav 
express charces reouired with each mall or- 
der. SHIPMENTS PROMPTI-Y MADE 
SUBJECT TO TOUR INSPECTION; BAL- 
ANCE C. O. D. 



AUTO NEEDS COMPANY 

1602 S. Michigan Ave., Chicago, 111. 

Formrrlu Auto Saltt if Parte Co. 



Please mention The Automobile w 1. 



Parts and Repairs 
TO ALL OWNERS OF 
Maxwell-Briscoe 
Maxwell 6-50 
Maxwell 4-35 
Banders "Six" 
Stoddard-Dayton 
Everitt 
Brush 
Courier-Car 
Columbia 
Courier Clermont 
Sampson "35" Motor Cars 
Alden-Sampson Trucks 

The Maxwell Company has trans- 
ferred to the Standard Motor Parts 
Company the entire Service Depart- 
ment on all of the models above listed, 
and all orders for repair parts should 
be placed direct with the Standard 
Motor Parts Company, New Castle, 
Indiana. 

Better service will be given these own- 
ers than ever before, and many reduc- 
tions in repair parts prices have been 
effected. 

Address all orders and inquiries direct 
to the 

Standard Motor Parts Company 

NEW CASTLE. INDIANA 

AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN L0ZIER 

MORA R.C.H. DRAGON 

We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 
67 Laurel Street Philadelphia, Pa. 
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OUR BARGAINS 

not only include automobile 
parts but every necessary ac- 
cessory. In fact, most complete 
stock in America. 



RADIATOR8 



Regal 1913 $31.00 

Regal S 31.00 

Regal F 31.00 

Vefie 4—1915 ... 32.00 

Overland 38 31.50 

Buick F 30.50 

Buick 36 C 36.80 

Buick D 30.50 

Buick 37 36.80 

Buick 36 36.80 

Hudson 5-1— 1914 42.00 

Liberty 25.00 

Pierce-Arrow . . . 



Halladay 1912. . .$30.50 

Cartercar M 28.00 

Mitchell 4-40 27.50 

American 6-66 . . 15.00 

Midland 12 30.00 

Midland 6—1911. 30.00 

Pullman 4—44 . . 29.00 

Maxwell Mascot. 33.00 

Staver 36.00 

Elmore 37 30.50 

Imperial 34 42.00 

Colby 25.00 

$30.00 



MOTORS 

Milwaukee 4-cyl. 40 HP. unit power plant 

with transmission $175.00 

Yankee 4-cyl. Atwater-Kent ignition, car- 
buretor with fan 70.00 

Herff-Brooks 6-cyL 45-50 200.00 

Marion 40 HP 150.00 

Piggins 4-cyl. T head 150.00 

These motors are all new and in perfect 
condition. Measurements and description 
furnished on request. 

TRANSMISSION 

3 speed selective type $50.00 

Planetary 20.00 

CARBURETOR8 

Stromberg K O 1" 12.00 

Schebler Model L 1«" 12.00 

SPECIAL 

Kellogg 1 cyl. engine driven pumps $6.00 

Kellogg 4 cyl. engine driven pumps 12.00 

SERVICE DEPT. 

Is equipped for all kinds of welding and magneto 

repair work. 
Write for our 1917 catalog. 

AUTO PARTS CO. 

No Branch** 
731 W. Jackaon Blvd. Chicago, 111. 



ORPHAN CARS 

FOR WHICH PURITAN MACHINE 
CO. SUPPLIES PARTS 

Acme. Anstln, ABBOTT, Areocar, Alpena, American 
Cnderslung. AIco, Argo, Atras. Barnes. Benbam 
Bergdoll, Brush. California, Carnation, Clnco, Con 
tlnental. Carhart, CARTERCAR, Carthage, Cen 
tury. Clark, Colby, Courier, Crescent. Cricket, Crow. 
Croxton-Keetoo, Cutting, Dart, Dragon, Dayton, Pe 
Luxe, De Tamble, Demot, Dnrocar, Blmore, Swing, 
Breritt, F. A. h. Car. Orabowsky, Gramm, Grout. 
Garford, Havers, HENDERSON, Herresboff, Halll- 
day, Henry, Hazard, Keeton, KRIT, Kline, Losler 

iold models). Lion, Little, Lexon, Marathon, Marlon 
larquette. Maxwell (old model), MICHIGAN, Mid 
land, Miller, Mason, Mclntyre, Monarch, Nyberg, 
Northern, Northwestern, Ohio. Oliver, Omaha, Owen 
Packers, Palmer-Singer, Penn-Thrifty, Poss. Parry 
Pungs-Flncb, Paige (8 cyl ). Pern. Pennsylvania 
Queen. R. C. H.. Ranler, Randolph. Rapid, Reed 
Reliable Dayton, Reliance, Rider-Lewis, Royal Tour 
1st, Scrlnpa-Booth Cycle, Seldan (pleasure). South 
ern, SPEEDWELL, Standard, Staver, Stoddard-Day 
ton. Suburban, Thomas-Detroit, Van Dyke, Warren 
Detroit, Wahl, Whiting, Wayne, Welch-Detroit, 
Welch-Pontlac. 

We've over 2,000.000 service parts and accessories 
Write for the Puritan Bargain Bulletin. 

PURITAN MACHINE CO. 

All Part* for All Care. 
408 Lafayette Blvd. Detroit, Mich. 

PEUGEOT TYPE Cylinder Head for Fords 

16 Overhead Valves, Rocker Arms, Push Rods. Spe- 
cial Intake Manifold for IK In. Carburetor. Com- 
plete assembled «75.00 f.o.b. Anderson, Ind. 

ROBERT M. ROOF, M. E. 



Big Bargains in 

Auto Parts 

We have in stock, ready to meet 
your wants, Pistons, Axles, Cylinders, 
Magnetos, Motors, Lamps and every- 
thing in the auto line at 

One-Half the 
Manufacturer's Price 

We sell only parts that are serviceable 
and if our parts are unsatisfactory, we 
will cheerfully refund your money. 

Our list of satisfied customers is 
rapidly growing larger and this is the 
result of our better service methods. We 
can fill your order and ship to you in less 
than four hours. 

FREE ° ur Price List wil1 (M ' lcd 

to you on request 

Auto Salvage Co. 

3 East 17th St., Kansas City, Mo. 
Largest Auto Part Dealers in the Country 

MOTORS 



fl.M.F. SO 1 50.00 

Handera 20 78.00 

Rambler Mod. 44. 50.00 
Carter Car 1811.. 75.00 

Beo 180.1 50.00 

Steams 1811 75.00 

Stndebaker 4 cyl. 

'IB with starter. 150.00 



Peerless 40 1100.00 

Overland 81 75.00 

Regal 30 60.00 

Everett 80 65 00 

B. O. H 65.00 

Kissel 50 BP 75.00 

Buick 17 80.00 

Klssell Six 100.00 



Bergdoll 80, Mod. 0, Unit Power Plant 90.00 

Jackson 40, Unit Power Plant 90.00 

Chalmers, Mod. K, Unit Power Plant 100 00 

King 1914, Unit Power Plant 150.00 

Lexington 1914. Unit Power Plant 150.00 

Aoburn 1916, Unit Power Plant 175.00 

All Uotore guaranteed to oooa shape. 



MAGNETOS 



Bosch D4 17.60 

Bosrh DU4 or DR4 ' 80.00 

Bosch D6 80.00 

Bosch DD6-DR6 85.00 

REPAIRS 

We nave them for most any make. 
We save yon 50 to 78 t4. 
Money Refunded on Goods Not Satisfactory. 

Auto Wrecking Co. 

We Tear 'Em Uv and Bell The Piece*. 

13th and Oak Kansas City, Mo. 

The LOST Is FOUND 

That's what our service means to those 
profit seekers when they become ac- 
quainted with Puritan stock completeness 
and efficiency. Tell us your story — and 
get our Bargain Bulletin — it will help you 
out. 

Bodies— New Clover Leaf Type Bodies, spilt front 
seats, upholstered and painted. Fit many makes of 
cars, $125.00. Other bodies, many sixes and types, 
both Roadster and Touring. Send for measurement 
chart, $16.00 to 875.00. 

Chassis — Remington with Perkins Unit Power 
Plant full Boating rear axle. Splcer universal joint, 
wheels, fenders and running boards, complete, 
$150.00. Cartercar Model S Chassis with Northway 
Unit Power Plant fenders, running boards, wheels 
and tires — In good shape, $175.00. 
Frames — AU sixes at $10.00. 

Motors— Beaver Unit Power Plant six cylinder 
40-00 hp., $175.00. Perkins 4 cyl- 18 hp., $00.00. 

We supply repair parts for over one hundred Or- 
phan Cars. 

Puritan Machine Company 

All Parts for All Cars 
408 Lafayette Blvd., Detroit, V. S. A. 



Save 50% to 75% on 



Auto Repair Parts 

We have all parts for following cars 
and others not Hated i 



Cadillac, 1909 to 1913 
Chalmers — 86-40. 
Stndebaker — Garford. 
K.M.F. — Flanders. 
Dorrls. 1906 to '09 
Peerless, 1906 to 'IS 
Regal — Stevens Duryea 
Henderson — Speedwell 
Stearns, 80 to 60 
Kissel 6— Matheson 
Amplex. all models 
Oakland-Selden 
Inters tat* 1 — Jackson 
Reo, 1908 to '13 
Locomobile 
Buick, 10-17-27-31 



Moon 80-40-45 
Maxwell, all models to 
13 

Packard, 1005 to 1911 
Pierce-Arrow, '07 to "OSr 
Ohio — Hudson, 20 to 33 
Berdoll-Staver 
Krit 20— Atlas 
Mitchell, 1908 to 'IS 
Thomas, all models 
Great Western — RCH 
Oldsmoblle Special Ltd. 
Marmon — Carter Oar 
Overland 88-40-41-42-45- 

40-51-52-54-55-56-59- 

60-69-71 



COMFI.ETB MOTORS — Best makes, tested and 
In good running condition $85 to $175. BEAR- 
INGS, Including Tlmken, Hess-Brlght. Hyatt-Boiler, 
etc.. 50c to $7 00. CARBURETORS— All makes 
$3 to $9. MAGNETOS— Bosch, KIsemann. Spllt- 
dorf. Remy, etc., $10 to $32.50. GOOD AITO 
WHEELS— All kinds from standard cars 12 to $7. 
AUTO SPRINGS— $2 to $5. 

Maxwell Bros. Auto Salvage Co. 



3921-3.1 Olive Street 



St. Lonls. Mo. 



PARTS 



For All Makes. Pleasure and Commer- 
cial, Your Sample Will Bring 
You a Duplicate 
TRUCKS 

Whites, K, 1H ton and 3 ton. White 5-ton me- 
chanical dnmp, newly painted and overhauled, two* 
years old, $2,000.00 to nrst buyer; Sanrer chassis. 
8 ton, newly painted, $1,000.00; Seidell. 2 ton. 
3560.00; Universal 2 ton, $475.00; Alco, 1 ton. 
1875.00; Alco, 8Vi ton, $700.00; Packard, 3 ton. 
$775.00; Packard, 5 ton, dnmp, two yean old. 
$1,800.00; Mack chassis, 1 ton, 2 ton, 3 ton and 
6 ton dumper, $1,250.00; Gramm 8 ton, $500.00; 
Gramm 5 ton, $800.00. 

TRUCK PARTS 
White 5-ton wheels. Differential, jack shafts, rear 
axles, springs, lV4-ton and 5-ton truck frames and 
new truck steering poets. 

WORM DRIVE 
Rear axles. 2-3-5 — Sheldon, David Broun. Best 
opportunity ever offered. 

TOURING CARS AND CHASSIS 

Pacific Motor Car Exchange Co. 

210 W. 54th A 221 W. 53d St. _ 
Near Broadway, New York, N. T. 

Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — complete 
stock always on hand, prompt and 
satisfactory service. 

The Hartford Motor Car Company 

410 Main Street, Hartford, Conn. 

STOCK, TRANSMISSION 
AND DIFFERENTIAL 



for over lOO MAKES OF OARS 

Obsolete, Orphan and Current models. General lias- 
of repair parti for old Maxwell ears, at old list pries. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get our fries 
list, and make a proflt on your repair parts 

AUTO GEAR & PARTS CO. 

295 Marietta St., Atlanta, Gm. 
844 8th Ave., N. T. 14*1 S. Mkhii»n Awn—. Chkass. ■■ 

PARTS ™ 

We have on hand a miscellaneous lot of PARTS fat 
every make of car. 

THE AUTO PARTS CO. 
142941 Rao* Street Philadelphia, P». 
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A New 128 Page Catalog 

J tut off the Press, will be 
sent you free upon request 

BARGAINS IN 

MOTORS 

RADIATORS 

SUPPLIES 

In Faet, Everything for the Automebilc 

Writ* tossy t»r Mr estates 

AUTOMOBILE APPLIANCE CO. 

1438 Michigan Ave., Chicago, 111. 

LAST CALL 

We have a large assortment of 
TOURING BODIES that we 
will close out at very low prices. 
We can fit most any car — prices 
range from $10.00 to $40.00. 
Write for particulars. 

The M & M Company 

Cleveland, Ohio 

PRICES ARE THE LOWEST 

Magnetos, Coils, Carburetors, 
Wheels, Axles, Gears, Motors, 
Tra n s mi ssi o ns, Tires and Tabes. 

There is no second-hand part of an 
automobile that we cannot supply. 
Bosch Magnetos from $ 1 0 up. Sat- 
isfaction guaranteed or money re- 
funded. One aeroplane outfit — 3 
cylinder motor — $50. 

COLLISON & DICKINSON 
2 Niagara St, Rochester, N. Y. 

EXCLUSIVE OWNERS 

of the 

ORIGINAL Service Departments of 

AMERICAN MOTORS CO. 
MARION MOTOR CO. 
HBRHBSHOFP MOTOR CO. 
L-P-C MOTOR CO. 
DE TAMB1B MOTORS CO. 

We have the original patterns for the manufacture 
of all repair parts for all models of the American. 
Marlon, Herreshoff, DeTainble and Lewis cars. 
Orders shipped the same day tecelved. All part» 
absolutely new and standard at lowest prices. Sat 
lafactory service guaranteed. Send for catalog. 

WB BATE NO AGENTS NOR BRANCHES 

American Motors Parts Company 

432-34 N. Capitol Ave., 
Indianapolis, Indiana. 

CONTINENTAL MOTORS 

Unit Power Plant with Fuller 

CONTINENTAL MOTORS 

Cnlt power plant with Fuller trans., 
center control, cyl. cast en-bloc. L head, 
enclosed valves, 40 H.P., brand new, 

rng at 
8 BOSCH MAGNETO dual 2 spark $55 

New steering gears, Warner, and others for truck or 

passenger use from $10 to $15 

Fenders, blk. enam. crown, latest style, per set.. $10 

Auto-Lite electric starter motors, new *>i B 

Auto-Lite lighting generators, new ylO 

Bosch magnetos, all models, from $12 to $38 

Bosch D U, 2 cyl. magnetos $14 

SpUtdorf 4 cyl. high tension E U type t9C 

8plltdorf 6 cyl. high tension Dixie ^aSO 

We speclallxe to furnish parts In overhauling, also 
for rebuilding. Our prices always cheap. 

PROGRESS AUTO PARTS CO. 
S121 Euclid Ave. Cleveland. Ohio. 



$160 



E 11 F SO Krit 
Maxwells Q.F.K.G&AA 
Overland, 88, 42, 58 
Packard 1906 to 1909 
Henry A Franklin 
Buick, 10, 17. 10 A 26 



AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WB HAVE PARTS FOB M08T ALL STANDARD 
MAKES OF CARS. WROTE US YOUR NEEDS. 

Ben Is 1900 to 1814 
Cadillac 1900 to 1912 
Mitchell 1907 to 1912 
Flanders 20 Warren 80 
Cole 80 Hudson 20 

GLIDE Btoddard-Dayton 

Engines, Gears, Bearings, Axles, Crank Shafts, Cyl. 
lnders, Transmissions, Hubs, Wheels for moat any 
make of car. We will trade engines with you. 

AUTO PARTS CO. 
4120 Olive Street St. Louis, Mo. 

No connections with any other Auto Parts Oa.'s. 

Specialties for Fords 

Stream-line Hoods, Radiator Shells and 
Crown Fenders, One-Man Tops, Touring 
Car, Roadster, Racing and Commercial Bod- 
ies. Wire and Wood Demountable Rim 
Wheels. Camping and Commercial Trailers. 
Special, low, factory-to-user prices. Send 
for catalogue. 

ACCESSORY MFG. CO. 
46*48 Kentucky Ave., Indianapolis, Ind. 

KRIT OWNERS 

We furnish quick service on all engine, clutch, trans- 
mission, differential, front and rear axle steering 
gear, wheels, steering knuckles and cones, fenders, 
frames and body parts from original Krlt Stock. 
For all models from 1008-1915 Inclusive. 

MOTOR CORPORATION 



1800 Race St. 



Philadelphia, Pa. 



STODDARD 
DAYTON PARTS 

DAYTON AUTO REPAIR CO. 

355 Wast 52d Street Now York City 

ALL TYPES OF BEARINGS 
The New Departure Service Stations 

THE GWILLIAM COMPANY 

Engineers — Specialists In Bearings 
Bearings for Orphan Cars 
New York, 2 Columbus Circle (51th St. at 
Broadway) 
Philadelphia, 1314 Arch St. 

GUARANTEED PARTS 

at 1-2 List Price 

Packard 80-08 to '12. Pierce 4*6 cyl. '08 to '12. 
Oadillae 4 cyl. 10 to '14. Buick. all models. 

BOSCH MAGNETOS 
111 types of slightly used magnetos at your price. 
Guarantee them right. Yeur money's worth er your 
money back. 

B. W. SAUNDERS 

aT Stanhope St. Boston. Mass. 



FOR TRANSMISSIONS AND DIFFERENTIALS 

Write our Sales Department about your require- 
ments 

SERVICE GEAR & MACHINE CO. 

Reading Pennsylvania 

SERVICE COUNTS 

We are prepared to make prompt delivery of Parts 
for most any make ears. Lowest prices. Send broken 
parts when ordering If possible. 

Preat-O Lite Tanks, $5.00 and $8.00. Bosch Mag- 
netos, $15.00 to $20.00. Kant-blo Inner Liners, 
80% off list. Standard Makes Onaranteed Tires 
and Tubes, 15% to 85% off list. 50% off on 
Seconds. 

I. Wolf Anto Parts A Tire Co. 
810 N. Illinois St., Indianapolis, Ind. 

Magnetos and Carburetors 

All types magnetos, both high and low 
tension, from $io to $15. All types of 
carburetors from $2 to $7. Parts on hand 
for all makes of cars. 

J. A. FREEMAN 
253 South Ave. Rochester, N. Y. 



ARTS 



MAGNETOS, CARBURETORS 

and Parts of All Kinds 

All types of magnetos from $S up. Get them 
while they last. Parts for all makes of cars on 
hand. Sold at SO per cent less than regular prices. 

ROCHESTER AUTO SPECIALTY CO. 

Culver Road Rochester, N. Y. 

O 

■ FOR ALL MAKES OF CARS 
• ALWAYS ON HAND 

We can All your orders promptly. Require- 
ments for any make of car supplied. 
EDWARD'S GARAGE 

(Edward Ca vanish) 
285-287 Morris Ave., N. Y. City, 
Near 188th St. and 3rd Ave. 

S-P-R-I-N-G-S 

We make and repair springs for all cars an* 
trucks. Special scientifically heat-treated. 
Highest grade. Write and tell us what you 
need and get our prices. Quick shipment. 

TROY SPRING WORKS 
m Congress St. Troy, N. Y. 

BARNEY'S PLACE— AUTO PARTS 
Jobbers of all kinds of 

AUTOMOBILE PARTS 

Lamps, Tires and Tubes, Seats and Cushions, Wind- 
shields, Springs, Bevel Gears and Pinions, Pistons, 
Carburetors, Wheels. We bay old cars for 
wrecklng purposes. 

A. B. H. Anto Wreckers 
Store, 69 Livingston St. 
Garage, 84 Livingston St.. Newark, N. J. 

Tel. Connection. 

MY PRICES ARE RIGHT 

We have second-hand motors for every make of car 
for $25.00 and up. 
We also carry a complete line of 
Cylinders ® $5.00 each 
Crank shafts @ $10.00 each 
Rear Ends @ $25.00 each and op 
No matter what you need, let us quote you a price- 
that will save you from 25% to 50%. 

The Gny Anto Exchange 
Montclalr, N. J. 

MARION 
PULLMAN 
ELCAR 

ABBOTT -DETROIT 

All kinds of Repairing, such as Motor Work, 
Overhauling, Painting, Trimming, Body Fit- 
ting, Slip Covers, etc. 

Automobile Mechanics Corporation 

Tel Circle 3575. 221 W. 53d St., New York. 

We Buy or Sell Job Lots 

$10 Stewart Vacuum Systems, $6.60. 
$12 Stewart Speedometers, $5.00. 
Connecticut Ignition Systems complete, $9.00. 
Best $1 H" Spark Plugs, 5 for $1.00. 

NICHOALDS COMPANY 

422 Grand River Detroit, Mich. 

AUCTION PRICES 

75 — Kinsley Rennet Universal Joints, 1% sq. 

x IV4 taper hole, each $ 4.25- 

2. r ,— New 4% x 5M Unit Motors 150.00 

12— New 6 cyl. 4 x 4% Motors 120.00 

1200 ft. % x H Am. Silent Chain, ft 55- 

Get our No. 217 Bargain Sheet 
K. C. AUTO PARTS CO. 
1827 McGee St. Kansas City, Mo. 

RIMS— ALL NEW AND OLD TYPES 
and parts for all makes of rims. Oet my prices on 
spare rims, locking rims, side rings, for any make 
of car. Qulek service. Free rim Information. 

Wm. P. Kastner 
2126 Michigan Ave. Chicago, m. 

AUTO AND TRUCK WHEELS 
Rebuilt and Repaired. Quick Service. 
All Makes of Rims. 
Wire Wheels Repaired. 
Ohlcaaro Wheel A Rim Co. 
1552 Indiana Ave., Chicago, m. 

SAVE MONEY ON YOUR PARTS 
Parts for all makes of cars sold at one-quarter the 
original price. Buyers of all makes of wrecked cars 
In any condition. It will pay you to Investigate. 

Yorkvllle Anto Wrecking Co. 
502 B. 84th St N. T. City 



Parts 
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THE AUTOMOBILE 



UGHMT PRICKS PAID FDftOIBD OIKI 
la tar eondlMao. Parte bsoght and sol* — Ma******, 
Carborstors, Radiators, Tanks, Mm, Bodies ul 
Parts. Fart* alio for aaeeatbled eaaa. Hya*. 
ami* Blvd. and Fltflna St., Wlnfleld, Long Ulaat, 
. Y. T»l. Mewtoa 1844. 

HKPAJBs) AND ADAMS TBPCKS, MABXON, 
PAST* AMERICAN CNDBB8L.CNO, 

FOB ALL BaDEB-LEWIS, MYBRBO. 
MODELS WAVEBLT BLBOTBIO 
V. A. LONGAKJSB COMPANY 



WE BEAT THEM ALL t 
AUTOMOBILE PARTS 

for an makes of can. 60% cheaper than cor esss- 
petltors. Boach maraataa all trpea $12 op. 

DOLPHIN AUTO WRKCKIltCS CO. 
124 B. 148th St., N. T. City. Phone 213* Melasaa 



R. F. WARD 

AntomoMle Eleetrlclaal 

Self-starters, aen e t a tors, magneto*, col la Installed 
and repaired* Body wiring* 

416-417W. 55th St.. New York. Tel. 2044 Colnmaea 

ATTENTION— FORD OWNERS 
Valve* ground and carbon cleaned $2.00. 
All work guaranteed. 
Ford Service Co. 
Herman Vedlta. Manager 
Telephone, Spruce 1812 2121 Tine St., Pall*.. Pa. 

ALL REPAIR PARTS FOR OLD 
cars on hand for Immediate shipment. Gears, com- 
plete Cylinders, Rear Axles, Transmissions, Oarba- 
retora and Magnetos. Write sa first. 

DOUGHERTY THE PARTS EXPERT 
1845 No. 19th St., Philadelphia 

AUTO MOTORS AND MAGNETOS 

Buick 17. $75.00 ; Hupp 20, $45.00 ; Balck 10, $50.00 ; 
Pierce- Arrow, $60.00; Michigan (Bods), $78.00; 
Met*. $45.00; S.C.H.. new, $05.00; Stoddard Day- 
ton K10. $76.00; E.M.F., $45.00; Bosch Magnet** 
4 cylinder. $20.00 ; 6 cylinder. $25.00. 
West End JOHNSTON Pittsburgh, Pa. 



MARION 



— PARTS — 
FOR ALL MODELS 



Marion-Stutz Motor Car Co. 

2450 Michigan Avenue Chicago, IU 

PARTS«PARTS 
Packard. Peerless. Chalmers, Cadillac, Pope, Hart- 
ford, E.M.F., Corbtn, etc. Orders shipped within 
24 hours. 

MOTOR CAR PARTS CO. 
151 W. 38th Street New York City 

Phone 3018 Greeley 

FRANKLIN AUTO WRECKERS 

435 Franklin Ave.. Scranton, Pa. 
Jobber* of Aatomoblle Part*. 

We buy old car* for wrecking purposes. 
Bosch Magnetos for sale, $10-$15. Carburetors, 
spring*, bevel gears, pinions, lamps, tires, etc., at 
lowest prices. Bell phone, 0551R Scranton. 

BALL BEARINGS REPAIRED 

Complete stock repaired Annular Bearlnga. 
Special Bearings made to order, all *lze* for 
exchange. Bl LODEAU BALL BEARING 
WORKS, Inc., 66C Stanhope St., Boston, Ma**. 

FOR Q.17ICK CLEARANCE 
Will sell at a sacrifice Bosch DO Dual Magneto and 
coil $27.50, Bemy magneto with coil $5. Presto 
Tanks $6 up. Cylinders $5. Quick action advised. 

H. G. MeCrerjr 
1722 Falnnoiint Ave. Philadelphia. Pa. 



Tires 



Best Rebuilt Tires 

At h Price 

Will Ran B.OOO Mile* and More 

These tires are of double thickness and have 12 plies 
of fabric, therefor* no punctures, no blowouts. They 
are rebuilt by oar special process, vnlcsnteed and 
donble treaded. 

80x3 $4.50 82x8%.. $5.78 84x4 $7.75 

80x8%.. 5.60 88x4 7 50 80x4 9.00 

Send $1 deposit for each tire ordered, and w* will 
•end the tin. balance 0. O. D. 

CO., Mfra. 

Chicago 



CHICAGO D. T. 
1233-37 Wabash Ave. 



NEW BLEMISHED TIRE BARGAINS 

(3,BOO-Mlle Gnarantee) 

80x3 $6.00 84x4 $12.60 

80x8 % 7.50 86x5 17 00 

We Double Tread yonr old tires and gnarantee per- 
fect satisfaction. Give ns a trial. 

For recovery, 3<>xB $4.00 30x3)* $4.50 

84x4 $0.00 

Non-Skid 10% Extra. 
OTfEBDA TIRE CO. 
262 Halsey St. Newark, N. J. 



DOUBLE TREAD 
TIRES 

GUARANTEED 

for big, low cost mileage. They save 
you 65%. We build splendid double 
thickness tires by special process, giv- 
ing you the unusual strength and re- 
sistance qualities so essential for heavy 
work in the country. 

Three years ago we introduced 
Double Tread Tikes to the farmer. 
Square dealing, honest values and 
prompt delivery have built the largest 
retreaded tire business in America 
around our "Doutri" trade mark 
Compare these prices on tires and 
tubes. Send for booklet and detailed 
lists. 



Six** 


Tire* 
Plaia 


**d» Ply 
Tabe* 


30X3 


$4.5<> 


$3.00 


30 X 354 


6.00 


3.60 


32X3J4 


6.25 


3.65 


34X4 


7-75 


5.00 


34*4^ 


9.50 


6.60 


35X454 


10.00 


6.75 


36X454 


10.00 


6.90 


37*5 


12.00 


S.20 



All Sizes from 28 x 3 to 3I x 554 

in Stock. 

Tires, Fisk, Red and Gray Tops, 
and's. Special Prices. 

20% Deposit Required on C. O. D. 
DOUBLE TREAD TIRE CO., Inc. 

102 Went 52nd Street New York City 

HERCULES 

TIRES 

GUARANTEED 

4000 MILES 



If a tire fall* to ran 4000 mile* we 
will replace It with another tire for % 

reirnlar price. 

Plain 
$ 5.95 
0.50 
7.75 
8.06 
9.60 
11.45 
11. 98 



Siie 

28 x 3 
30 
30 
32 
34 
31 
32 



3%. 

il: 
4 

4 



Non-Skld 
$6.86 
7.50 
8.86 
9.90 
10.45 
12.60 
12.05 
18.50 
18.95 
14.95 
15.50 
18.95 
19.45 
19.95 
20 45 
22.95 
23.23 



Tubes 
$1.80 
1.90 
2.15 
2.25 
2.85 
2 95 
8.05 
8.10 
8.20 
3.80 
3.85 
4.00 
4.10 
4.15 
4.25 
4.95 
5.05 



4 12.45 

84 x 4 12.95 

35 X 4 13.45 

36 x 4 13.96 

34 x 4U 16 95 

35 x 4 i$ 17.45 

36 X 4 V, 17.95 

37 x 4U 18.45 

86 x r. 20.25 

37 x 5 20.45 

When orilerlns; Mate what la wanted! 
Clincher, Q. D. Clincher or Strata-lit Side 

We Ship C. O. D. Prompt Shipments 

SPECIAL PROPOSITION TO 
GOOD, LIVE DEALERS 

Hercules Tire Co. 



Chicago, HI. 
2128 S. Michigan Ave. 



Phlladelohla, Pa. 
612 N- Broad St. 



TIRES— TUBES 




Freak Selected Stock— Standard 
Guaranteed 

New New He 
TOO** 
$1.M 
2.00 
2.26 
2.60 
2.60 
2.56 
2.75 
2.90 
8 JO 
8.25 



81ae 

84x4 918.76 

88x4 14.00 

Mae. 14.50 

84x4% 16.76 

86x4 % 17.50 

86x4% 18.00 

87x4 £ 18.50 

86(6 18.00 

a«*s Sato 

87x6 20.60 



$8.85 
8.46 
3.60 
4.00 
4.11 
4.28 
4.86 
8jW 
6w80 
5.20 



Add 10% for non-skid. 

Bargains in Slightly^Used; /Tires 



8Ue 
80x8 
80x8%. 
81x3' 
82x3 
84x8 
81x4 
82x4 
88x4 
84x4 



Oaed 
Tab** 
81.80 

1.46 
1.60 
1.60 
1.60 
1.65 
1.60 
1.70 
1.70 



Used 



Used 
Tabe* 

«.T» 
LTC 
1.T5 
1.80 
135 
1.80 
2.00 

86x8 10.00 2.00 

87x5 10.26 2.20 

wftfi/#0*> t0 0*Vs*s*r*4sv8V*H#Mt 




Used 
Tires 
* 8.60 

4.25 
6.00 
5.75 
6.00 
6.75 
7.60 
7.76 
8.26 

AH good* ssieeed 0. 0. D 
en receipt of 10% of order. 

AETNA TIRE A SUPPXT CO. 
1463 Michigan Ave., Chlcaao. ni. 

TIRES 

Akron Tires at Cut Prices 

Yob must know what Akron Tire* are, 
if not It la time yon did. We are new 
oxTerna; them at extremely low price*. 
Send In yonr order* at once. 



Siae 



Plain 



28 x 3 185.25 

(Oil 5.SO 

30 x 3% 6.05 

32 x 3 4 T.»5 

34 x 3% 8.K5 

31 x 4 9.«5 

33 x 4 9.85 

34 x 4 8.95 

86x4 10.95 

35 x 4% 12.95 

86 X 4M 13.50 

37 x 5 15.95 



Non-Skld Takes 
8)1.80 



86.75 

7.50 
8.T5 
9.75 
10.60 
10.85 
10.95 
11.95 
13.95 
14.50 
16.95 



1.90 
2.1S 
2.25 
2.86 
2.96 
3.10 

ajo 

SM 
4.10 
4.15 
5.05 



AKRON TIRE CO., Inc. 

Authorised Capital, KtOO.OOO.60 

1789 Broadway. Corner 58th Street. New York 
Tel. Columbu* 9441 

A BIG SAVING IN 

TIRES— TUBES 

Fresh Selected Stock— Standard Stake* 
Guaranteed 



New 

else Tires 

28x3 $ 6 00 

80x8 6.60 

30x8 % 8.50 

81x8 % 9.00 

32x3% 8.50 

34x3% 10.00 

86X3% 11.25 

81x4 12.26 

82x4 18.00 

88x4 18.26 



New 
Tabes 
$1.25 
2.00 
2.25 
2.50 
2.60 
2.66 
2.76 
2.90 
8.20 
8.26 



New New 

Bis* Tires Tabs* 

84x4 $18.75 8836 

86x4 14.00 8.46 

86x4 14.50 8.60 

84x4% 16.75 4.00 

35x4 % 17.60 4.15 

86x4% 18.08 4.25 



87x44 



18.50 4.86 



86x6 18.08 

86x5 19.80 

87x6 20.68 



6.00 
5.00 
5.20 



For Non-Skld add 10% to All Price*. 
Special Bar-train* la Sliarhtly Used Tire*. 




Used 

Tires 
.$ 8.00 
. 8.00 
. 8.50 



81*6 

86x4. 
88x4. 
84x4> 
85x41 

36x4% 8.75 

87x4% 10.00 

85x5 9.00 

86x6 10.00 

87x5 10.26 



Used 
Tabes 
81.76 
1.T6 
1.76 
1.80 
1.86 
1.90 
2.00 

I® 



All (oods shinned 0. O. D. sobjsct to examination, 
on receipt of 10 per cent of order. 

TIRE REPAIR A SCPPIY CO., 
1461 Mlchlaran Ave. Chicaaro. 111. 

FORD SIZE TIRES 

30x3 V 2 Non Skid, First Grade 

Mileage Guarantee Removed 

—$6.50 EACH— 

JANDORF AUTOMOBILE CO. 

1761-3 Broadway. 308 W. 59th St., 
New York City 
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TIRES 

GUARANTEED 



MILES 



■kid 

* 6.57 
6.86 
8.83 
10.17 
18.88 
14.48 



Plata 

84x4 818.14 



84i4 
88x4 
88x4 
87x8 



18 08 
18.78 
18.88 
88.48 



Nes- 
SUd 

814.78 
20.18 
80.87 
21.21 
28.28 



balance 0. 0. D. subject to 



ORDER FROM 
AND SAVE 

at tk4 fallowing trim: 
Non- 

Plsls 

28x8 8 8 88 

80x8 6.21 

80x8 M... 7.86 
82x8 (J... 0.09 

82x4 12.88 

88x4 12.80 

Bend 10% with order, 
Inspection. 

THE OHIO 
GUARANTY TIRE A- RUBBER CO. 

NIO Bractld Arrne, Cleveland, OM* 



▲CORN TIRE CO., INC., 

1647 Michigan Are., 
Chicago, 111. 

We can save yon money on all 
Standard Brand Tina. 

Write for Special Price*. 



FORD SIZE TIRES 

SO x ili non-akld 

*8.50 

These tires were originally guaranteed for 
7600 miles — all firsts— 16% deposit on all 
C. O. D. orders. 

Write for booklet. 

LINCOLN TIRE & RUBBER COMPANY 
2S4-Q Halsey St. Newark. B. J. 

Redaee Tear Tire Bllla by nslsg oar 
DOUBLE TREAD TIRES 

80 x 8tt 86.00 84 x 4 88.00 

86 X 4H 810.00 

Write for Illustrated Catalogue and Price List to 
B. Linen & Co., 261 W. 64th St.. New York 



Rebuilding and Repairing 

Cylinder Grinding 

Special Light A loy Pistons 

DANGER! 

There Is Danger In having your cylinders 
reamed out or rebored by mechanics who 
have no experience In cylinder regrln/'ng or 
have not the equipment. 

We Have a Score of 
Highest Class 
Mechanics 

specializing- In re grinding- of all kinds of au- 
tomobiles, gas engines, tractors, motorcycles 

We Have the Finest. Most 
Accurate Cylinder Grinding 
Machinery in the Northwest 
Over 450 Piston Patterns 

IN STOCK 
Therefore, ship your cylinders to us today, 
and be absolutely assured of getting the 
highest grade work at right prices. 

Crank Shaft Grinding and Guar Catting 
Abo a Specialty 

AUTO ENGINE WORKS 

Saint Paul Minnesota 

CYLINDERS 
Rebered and Ground 

with special equipment assuring absolute accuracy. 
NEW PISTONS 
Cast Iron and magnetite aluminum. 
PISTON RINGS 
High compression and plain. 
Charges Reasonable — Prompt Delivery. 
Sunderland Machinery Co. 
1008-8-10 Douglas St. Omaha, Neb. 



Scored Cylinders 

REPAIRED 

With a SILVER NICKEL ALLOT 

BUsed Electrically by patented Process. 
No Warping No Grinding 

or Enlarging of Bore 

L. LAWRENCE & CO. 



(btabHahad 1862) 
SERVICE BRANCHES 



Newark, N. J. 
Detroit. Mich. 
ChtcajTo, III . . 



202 Halaey St. 

• • • • J 24fl B. Jefferson 
. .1824 Michigan Ave. 



Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Sand for Price List 

Houpert Machine Company 

381 West 52nd Street 
New York, N. Y. 

CYLINDERS REGROUND 

ALUMINUM ALLOY PISTONS 

Will Increase speed and newer, reduce vibration and 
eliminate carbon trouble. 

SPECIAL PROPOSITION FOR FORD 
CARS 

Set of 4 pistons connecting rods, wrist d> *1P* 
pins and the best leak-proof ring on the Ye \ \ 
market for «p*F %f 

Get onr prices on resrrlndlan- cylinders 

apd for ALUMINUM ALLOY PISTONS? 
OvenUm Pittont, rtnt, JUnoe and BuMvi 

PRECISION AUTO PARTS CO. 

244 West 49th Street New York City 

AUTOMOBILE OWNERS 

MECHANICS 

„ TO REPAIR TOUR AUTOMOBILE 
Send Yonr Broken Parts to Us. We can 
Jf* 1 . 0 " »* Less than % Original 

Cost. All makes carburetors, magnetos, bodies. 
JE?*}" J?*^* 11 Kinds of Cars. Springs. 
Wheels, Shock Absorbers, Lamps, Cushions. Gas 
Tanks, Generators, Mufflers. We Have Them 
for *1.00. Write us. SATTLER 
1901 Spring Garden St. Philadelphia, Pa. 

ALUMINITE PISTONS 

Alumlnlte Pistons will pat six-cylinder smoothness 
into a four-cylinder motor, give more power and 
quicker getaway. In asking prices, state make, 
model and_ year. EXPERT MOTOR BUILDING — 
Piston Rlna-s, Cylinder Grinding;, also 
Piston Pins, Alnmlntte Connecting; Rods 
and Racing; Motors. 

GREEN ENGINEERING CO., Dayton, O. 

CYLINDERS REGROUND 

Including new pistons and rings for tt to $18 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above oast Iron. 
Special Ford reminding $16 per set 
Manufacturers of Pistons snd Rings 
CROWN MACHINE SHOP 
Crown Point Indiana 

CYLINDER GRINDING 

Wa make new pistons, rings and pins. Begrind 
crankshafts. Fully equipped Machine Shop with 
Hyilrsnllc Press. Expert Workmen. All work guar- 
anteed H. S. Anderson Anto Repair, 211- 
2I» W. Sheridan Ave.. Pittsburgh. Pa. 

AUTO Bote* *»d Bnnlpment. Tope. Expert 
mechanics Dead storage. 
All work guaranteed. Let us estimate. 
JOHN J. MADDEN 
(formerly with Healy A Co.) 
Tel. Ool. 3084 807-809 W. 67th St, New York 



CYLINDERS REWOUND 
Including new pistons and rings, any slxe. 86 per 
cjHoder. All work guaranteed. Quick shipment, 
Fords, complete, $10. 
„„ . _ Newport Mr*. Oo., 
82 Lark St. Buffalo, N. T. 

CYLINDERS REGROUND 
by the best and most accurate machinery and fitted 
with McCadden Light Grey Iron 100% lighter Bfstoss 
and leskkMs ring., six cylinder efflctshcy in a f osr 
cy Under motor. 

McCadden Machine Works 
St. Cloud. 



CYLINDER GRINDING 
New Pistons and Rings Fitted Correctly. 
GEARS 

and other parts to order. Prompt and reasonable. 

NILSON-MILLER COMPANY 
1802 Hudson street, HOBOKBN, N. J. 

FORD REPAIRING OUR SPECIALTY 

Guaranteed work. Lowest prices and Immediate 
service. Let us prove It on your next repair ]eb. 

Telephone "Circle 1784" or write. 

N. Y. MOTOR REPAIR CO. 
186 West 524 St. New York City 



Magneto — Service Stations 
ALL MAKES MAGNETOS 

are guaranteed as good as new or money refunded. 
Bosch Magnetos D4. $20.00; DR4, $22.00; DU4 
and DR4, $20.00; D6. DR6. DR4, Doal, $80.00; 
DUO, Dual, $40.00; Mod. A Colls, $12.00. 
Splltdorf 4 cyl. Mods. A.T.X.D.. $10.00; T.8. Colls, 
$12 00. 

Elsemann. $25.00; Mea BK4. $28.00; Slmms SU4, 
$20.00. 

Presto tanks, B, $5.00 : B. $6.oo. 
Oakland 00 radiator. $80.00. 
Studebaker one-man top, $20.00. 

CASS AUTO SUPPLY CO. 
115 Grand River Ave. Detroit, Mick. 



MAGNETOS 



Bosch (High Tension), $20.00 to 840.08 

Bosch (Dual Systems), $20.00 to $50.00. 

Elsemann (Low Tension with Coil), $11.08. 

Elsemann (High Tension), $20.00 to $4S.6e 

Remy (with Coll), $20.00. 

Splltdorf (with Coll), 116.00 to $80.88. 

PARTS FOR ALL MAGNETOS 

ALWAYS IN STOCK. 

We handle the entire Ignition line. 

All work done by experts and guaranteed. 



MEINERT MAGNETO SPECIALTY CO. 

1216 Prospect Ave., Cleveland, Ohio 

Magnetos, Starters and Generators 

firomptly repaired by experts. Factory parts carried 
n stock. Service Station for Bijur and North Bast 
apparatus and U. S L. Storage batterieB. 

Bmets Manufacturing: Co. 
217-221 Iowa St. Davenport, Iowa 

STARTING. LI GHTI WG. MAGNETO, 
BATTERY 
Repairs for all makes. Guaranteed. Prompt return 
shipment. Oldest In the business in city. Write 
yonr needs. P. F. HARTLEY 

Banm and Beatty Sta., Pittsburgh, Pa. 

DELCO 

We repair Delco systems rapidly and aetsrstaty. 
Fall stock of parts carried. Express sad asall otdan 

receive immediate and carefnl attention. 

Delco Repair Co., 344 W. 48th St., N. Y. CM? 

Any make. Slightly need. 
Save 50 to 75%. Beech 
high tension magnetos 
from $15 up. 
Herbert A acock 
222 Columbus Ave., Boston, Mass. 

MAGNETO RKPAIR WORK 

Careful attention given to all magneto work. Long 
experience and personal attention is the reason for my 
success. Orders promptly returned. Satisfaction 
guaranteed. All METZ parts carried in stock. 

A. H. COMPTON, 4807 N. Broad St., 
Phone, Wyoming 670 Philadelphia, Pa. 



Cars for Sale— Wanted 



Math e son 

Cars and Repairs Parts 

Frank F. Matheson Wilkee-Barre, Pa 



MAGNETOS 
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THE AUTOMOBILE 



A QUICK 
TURN OVER 

MANUFACTURERS! 

The odd parts and 
material of all kinds 
left over from this and 
maybe previous years* 
manufacturing can be 
quickly turned into 
cash — through the 

Clearing House 
Advertising Columns 



of 



Automobile 

No lot too small nor 
too big to clear up. 

Send us a list of your 
odds and ends and 
without in any way 
obligating you we will 
submit a specimen 
Clearing House adver- 
tisement along with 
advertising rates. 

FOR A 

Quick Turn Over 



ADDRESS t 



The Class Journal Co. 

CLEARING HOUSE DEPT. 

239 West 39th St New York City 



Motorists' Books 



New Automobile Books 

Automobile Repairing 
Made Easy 

BY VICTOK W. PAQft, M.K. 
A thoroughly practical book containing complete 
directions for making repairs to all parts of the 
motor car mecbanlsm. written In a thorough but 
non-technical manner. Will be found of special value 
to garagemen, chauffeurs and automobile mechanics; 
it also contains a mass of general information tbat 
will be of equal value to the motorist who takes 
care of bis own car. 

This book contains special Instructions on electric 
starting, lighting and Ignition systems. Tire repair- 
ing and rebuilding. Autogenous welding. Brasing 
and soldering. Heat treatment of steel. Latest 
timing practice. Eight and twelve-cylinder motors, 
etc., etc. A guide to greater mechanical efficiency 
for all repairmen. Yon will nerer "get stuck" on a 
job if yon own this book. 1000 specially made en- 
gravings on 600 plates. 1056 pages {IK i I). 11 
Price, 93." 



folding plates. 1917 edition. 



I.OO. 



The Model T Ford Car 

BY VICTOB W. PAD* 

This la one of the most complete instruction books 
erer published. All parts of the Ford Model T Gar 
are described and illustrated. Complete instructions 
for driving and repairing are given. Every detail la 
treated in a non-technical yet thorough manner. 

This book Is written specially for Ford drivers 
and owners, by s recognised automobile engineering 
authority and an expert on the Ford, who has driven 
and repaired Ford cars for a number of years. He 
writes for the average man in a practical way from 
actual knowledge. All parts of the Ford Model T 
Car are described. All repair processes Illustrated 
and fully explained. 1817 edition. 2 large folding 
plates. 100 Illustrations. 300 pages. Price, 
91.00. 

Automobile Welding with 
the Oxy- Acetylene Flame 

BY M. KEITH DUNHAM 
This la the only complete book on the "why" 
and "how" of welding with the oxy-acetylene flame 
the various parts of the automobile. 

Explains the apparatus to be used, its care and 
how to construct necessary shop equipment. The 
sctusl welding of all automobile parts la treated Is 
a manner understandable by everyone. 

Automobile owners, garage and service stations, 
blacksmith and machine shops, as well as industries 
using the oxy-acetylene flame will And this book 
of the utmost value, since the perplexing problems 
arising when metal Is heated to a melting point are 
fully explained and the proper methods to overcome 
them shown. 192 pages. Fully Illustrated. 1917 
edition. Price, ai.OO. 

The Automobilist's Pocket 
Companion and Expense 
Record 

ARRANGED BY VICTOR W. PAQfi, M S A E. 

This book is not only valuable as a convenient 
cost record but contains much Information of value 
to motorists. Includes a condensed digest of auto 
laws of all States, a lubrication schedule, bints for 
care of storage battery and care of tires, location 
of road troubles in all parts of the car, antl-freeiing 
solutions, horsepower table, driving hints and many 
useful tables and recipes of Interest to all motorists. 
Not a technical book In any sense of the word. Just 
a collection of practical facts In simple language for 
the everyday motorist. 

It will enable you to keep track of all your ex- 
penses. Convenient ruled pares eliminate all book- 
keeping except entering a few figures dally. Shows 
the miles covered during each day of the year, the 
fuel uaed and cost of repairs. Tells If your tires 
are standing up to their guarantee, which make of 
tires gives best service, etc. Convenient pocket site, 
handsomely bound In limp leatherette cover. 

Price, 91.00 

Automobile Charts. 25c. Each 

Location of Carburetton Troubles Made 
Easy. 

Location of Ignition System Troubles 

Made Easy. 
Location of Cooling; and Lubrication 

System Faults. 
Location of Ford Engine Trouble! 

Made Easy. 
Location of Gasoline Engine Troubles 

Mnde Easy. 
Lubrication of the Motor Car Chassis. 

Any of these books sent prepaid on receipt of 
price, or a special circular of all our Automobile 
Books and Charts tent on request. 
FRBB — Our new 1917 Cafaloo of Practical Books 
tent tree on request. 

The Norman A. Henley Pub. Co. 

183 Nassau St., New York, V. 9. A. 



FIVE AUTOMOBILE CLUBS 

SHAVE ENDORSED 

sTEfN^irrOMOBILE RECORD 

Ask for descriptive circular. 
Sold by stationers and auto, clubs. 
Rain's Cv.tamt 1201 CHESTNUT ST. 

Rein s systems , o.^. A . phila.,pa. 
Supplies and Accessories 



WORLD'S LARGEST SUPPLY HOUSE 

Our stock of supplies and accessories la the 
largest in the world. We can supply you with i 



thing you need at prices that are away below what 

you are paying. 

Stromberg and Schablar carburetors, 
springs, transmissions, axles, motors, . 
bodies, radiators, stearins gears, mag- 
netos, coils, horns, etc 
Money cheerfully refunded on anything that la 

unsatisfactory. 

Our PRICE WRECKER catalogue contains 8.000 

big bargains — GET A COPY. 

TIMES SQUARE AUTOMOBILE CO. 

Largest Automobile Supply House in the World. 
56th Street and Broadway 1210 Michigan Ave. 
New York Chicago, 111. 
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The Power producer 

The gasoline Economizer 

Saves 30% mileage 

Destroys Carbon 

Guaranteed Non-injurious 

Sold with a money-back guarantee 

100 tablets, $1.00 

Dealers and Agents Wanted. Write for 
Particulars. 

The "GASTINE" Go. 
Bridgeton, N. J. 

STORAGE BATTERIES 

For all purposes. For all cars 
Everything electrical for all cars 

General Leas] Battery 4V Electric Co. 
1678 Broadway, New York CHr 

MONOGRAMS AND INITIALS ~~ 
Deealeomanla Transfer Initials asa ■—■ 
grasas. You apply then on automobiles while tsar 
wait; cost 2c. each; profit, $1.88 on fl.M Joe; Cms 

Rrtlculars. Aoto Monogram Supply Osfc* 
>pt. t, Niagara Bldg., Newark. N. J. 

The A F* F* A Spark and Throttle Rod Silencer 

Also other Specialties for 
Jobbers, Dealers. Write for 
prices. Goods guaranteed. 

W. S. GRAFF AM 



Patents and Patent 
Attorneys 

Mr. Charlss Bisks sf C. Bisks, Ltd, Beds*. Baalsae, 

is prepared to sell the American Patent* and Rights 
of his Carburetors. Any one purchasing these rights 
can build up quickly in America aa successful a 
business as is carried on in England. Patents Con- 
sist of Motor Cycle and Car Carburetors for Petrol. 
Carburetors for Paraffin and Heavy Fuels for Cars 
and Trucks. Better results obtained than from any 
others. Winner of the English "Manufacturers 
Trophy" and most records. Price, $10,000 for the 
entire Interest and future Improvements. A certain 
fortune for a live manufactuer. $600 paid down 
will Becure the option to purchase for one month. 
C. Sinks, 67, Snowden Road, Eccles, England. 

C. L. PARKER, Patent Attorney 

Formerly member Examining Corps, U. 8. Patent 
Office, McOllI Building. Washington, D. O. 

Pamphlet of Instruction sent upon request. 

PROTECTIVE PATRNTS PROCURED 

PROMPTLY 
Our books telling how to obtain and realise there- 
from sent on request. Trademark!) registered. 

ROBB A ROBB, 
802-806 Southern Bldg., Washington. D. O. 



FORDS 

49 BX Cartoon 3*. 
Newton, Mass. 
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Radiator & Lamp Repairing 

„ A , RADIATORS 

Mast Doable and BOcient. 

Make Nsw Radiator, allew tor old oh. 

PBIGB8 BIGHT 



•30-24 Mary PI. 



Todd Manufacturing Co 

Miami 



(pens, lllaa. 



RADIATORS 

■Wan, TmHki^ Lamps, Repaired la 14 Hoars. 

toajvco-amerI^a^lamp CO. 



186 Wert 54th St. 



Mew York City, 



RADIATOR REPAIRS— lowest prices; prompt 
attention to all orders. Hooda, fendera, tanka and 
windshields made and repaired. Moat efflelent ahop 
to Greater New York. Work called for and delivered. 
The United Anto Radiator A Lamp 
?,! lop v! n ^'..?. !S8_8 . 62 Bedford Aye., Brooklyn, N. Y. 
Phone 858 Williamsburg. 



RADIATORS 

WEST SIDE AUTI SHEET MET tL WOMS 
835 10th Ave., New York City 
Phone Col. 824 
Made and Repaired. Work guaranteed 



VENDERS 
TANKS 
HOODS 
LAMPS 

ETC. 



Miscellaneous 



MAILING BAGS * tt ag»' 

The new way to mail samples and small 
shipments, doing away with wrapping and 
tying of packages, saves time, postage, labor 
and eliminates lost, delayed and damaged 
shipments. The best and cheapest way to 
handle small shipments. Write for sample* 
and prices. 

WATlOttAl MM CO., 106 mil It, Aurar., II I. 

DEALERS i Do your own monogrammlng with oo> 
transfer letter,. They are durable, artlatic, easib 
applied and always ready. Cat aloe en request. 
MOTORISTS' ACCESSORIES CO. 
Mansfield, Ohio. 



Schools 



FREE BOOKLET 



"Hew to Succeed In the Automobile Business," on 
application — $40,000 equipment — eight Instructors — 
actual work, repairing and driving— Day and even- 
In^ classes. Oreer College 



Wabash At*., Chicago. 

— LEARN THE AUTO BUSINESS 

We teach by actual experience, Including driving high 
powered can, machine ahop practice, sssembUni, 



tire repairing, etc. Latest cars and appliances. 4000 
graduates. Cleveland Anto School. 2382 
Euclid Are., Cleveland. Ohio. 



Welding 



Atlas Weldinar A Cutting Plants. S90.00 
to S350.00. Guaranteed beat on the market or 
money refunded. We weld and machine ready to re- 
place broken crankshafts, crank cases, stripped or 
broken gears, cylinders, etc. All welds guaranteed 

aual of new parts. Attn* Weldinar Works. 
S Ella. Ave., Rahway, N. J. 



DON'T KM* ALUMINUM PARTS— TRIAL BAR 60c 

SO-LUMINUM, new welding compound for alumi- 
num, does away with weak aluminum 
solders— perfect substitute for acety- 
lene. K time and cost. Use gasoline torch. 
So-Lnmli " ~ 
N. Y. 



Mfg. Co., 1790 Broadway, 



Help & Situations Wanted 

GRADUATE ENGINEER 

Will be open for engagement about March 
1st, In service, engineering or manufacturing 
work. New York City or vicinity preferred. 
Has operated repair, paint and body depart- 
ments of large garage for past six years. 
Address Frederick W. Seaman, Glen Street, 
Glen Cove, New York (L. L.). 



Storage and Shipping 



Automobiles Boxed for Export 



Phone 



HENRY C. GRIFFIN A CO., INC., 
148-148 Vertex St, 
42B7 } anrfn* New York City 



ess / 8prtn * 



P. BRADY A SON CO. 
Tracking and Storage. Automobiles and Bodies 
Stored. Automobiles boxed tor Export 
MS-BOS West 58th Street New York 



Manufacturers' 

Opportunities 



AGENCIES DESIRED 

for a high-clans line of Automobiles 
and Automobile Accessories, Tires, etc., 
by efficient corps of yoang salesmen 
of lonar experience In automobile line 
to cover State of New Jersey and ad- 
jacent territory. Highest financial re- 
sponsibility. Bank references given. 
J. J. Rafferty 
Nsd. Stat. Bank Bid,.. 810 Broad St.. NEWARK. N. J. 



Carbureters 



ALL SEASON'S RECORDS 

made with 

SCHEBLER EQUIPMENT 

Why not get a Bchebler Model R Carbureter for 
roar earl Oar exchange proposition makes It easy. 

J. C. NICHOLS 

Direct Factory Distributor 



1073 Broadway 



New York 



SLIGHTLY USED CARBURETORS 
Stromberg, Bayfield and Model L Bchebler In nearly 
all sixes, |8 each. Condition guaranteed. Terms 
O. O. D. or cash with order, when cash accom- 
panies order goods are shipped prepaid. Henry 
A. Carrier, Harmony St,, Salem, 



Portable Oarages 

PORTABLE GARAGES and BUNGALOWS. 
We are the largest manufacturers of portable all 
steel garages. We also manufacture wooden garages, 
bungalows, boat houses, factories, schools and 
churches. 

U. 8. Portable Building Co. 
10 Bridge St, New York City 

globk:builoing compart 

Weed sad Steal Sectional and Portable Buildtaia 

For All Purposes 
•end for Catalogue Plana feratsasa 

11-21 Park Row, New York City 



Machinery 



FOR SALE 

BRYANT THREE SPINDLE CHUCKING 

GRINDER (like new) 
CLEVELAND Z%" AUTOMATIC SCREW 
MACHINE (latest type) 
We also bay aew and need machine taela. 
1IBW JERSEY MACHINERY BXCHANGM 
21-28 Mechanic Street NSW ARK, N. I. 



Engineers 



THOMAS T. GRAY 
RESEARCH CHEMIST MO PETROLEUM EIGIIEEI 

Specialising la the examination of Gasoline Lubri- 
cating Oils and Petroleum Products. 

MANUFACTURING AND RESEARCH 

LABORATORY 
18S1 North Ave., Elisabeth, N. J. 




CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altgeld Street, Chicago 



WE ARE EXPERTS 
In Spring Suspension lor Automobiles 



THE 

w. 



Established In 180S 

E. R. MERRILL SPRING CO. 

28tta Street New York City 




BROWN ImpulseTire Pump 

Why bother with gears, brackets, etc., when a 
Brown Pump can be attached to your motor in an 
instant and always ready for use. 
Outfit is complete with Q.D. Plug, hose, gauge, etc 
Price $12.00. Send for leaflet. 

THE BROWN CO. 

210 Bellevue. SYRACUSE, N. Y. 




TOMOBILE 



Alno materials fnr Tanks, Hondw. Guards, f'euden, RadU 
atnr*. Frames. Etc. "THURIT E" Bees Drawing Stock, 
Enameling and Japanning Htockg, Roofing Products, Etc 

AMERICAN SHEET AND TIN PLATE COMPANY.FriekBldg., Pittsburgh, Pa. 



Find Specialized Knowledge in 

THE AUTOMOBILE 

$3.00 a Year 



SSED STEEL FRAME ( 

ir Axle Housings -Drop Forcing s i 
Heavy Stampings 

) SMITH COMPANY- t 



Milwaukee 
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Write for Catalogues 
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Equip 

Your 

Garage 

With a 

Whitney 

Hand 

Miller 



so you won't have 
to turn away prof- 
itable repair busi- 
ness, or turn it 
over to the ma- 
chine shops. 

The Whitney 
will take care of 
any milling job in the line of auto repairs. With it you 
can cut gears, cams, sprockets, do key-seating, straddle 
milling, profiling, slotting, slabbing, drilling, die sinking 
and countless other operations. 

With this all-around machine you can handle the work 
in your own garage. You can avoid delays; you can 
accommodate customers. 

Simply tend a postal for Catalog No* •"• 

The Whitney Mfg. Co., Hartford, Conn. 

Chains, Keys, Hand Milling Machine. 



THE ADVERTISERS' INDEX is published aa a 
% part of the advertising contract. Every care will 
No allowance win be mad* for 



taken to index 
to insert. 
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AMERICAN 

SPEED CHAINS 



. i 'nit i . 



Absolutely Dependable 

Noiseless, long-wearing, non- 
stretching AMERICAN High 
Speed Chains can always be de- 
pended on to give the best serv- 
ice, where quality is demanded. 
We also manufacture quality 
sprockets. 

Tell us your chain troubles. Send 
blueprints and specifications. Let 
us save you money, by producing 
better results. 

American High Speed Chain Company 

INDIANAPOLIS. INDIANA 

Detroit, 627 Ford Bldg. Chicago, 608 Dearborn St. 
New York, 47 West 34th. 




BRONZE BACKED 4K 
DIE CAST 

Soldered and locked at both ends and 
sides. Eliminate all chance of babbitt 
coming loose from shells. 
Oil grooves and chamfer edges are cast 
in the finished castings— not cut in by 
hand. 

Send blueprint* for quotations. Ask 
for samples. 

MODERN DIE & TOOL CO. 

Georgia and Pennsylvania Sts. 
Indianapolis 
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"AGATHON" 
"AGATHON" 
"AGATHON" 
"AGATHON" 
"AGATHON" 
"AGATHON" 
"AGATHON" 



Special Analyses 
Vanadium 
High Carbon 
Chrome Nickel 
Chrome Steel 
Chrome Vanadima 
Nickel Steel 



AGATHON STEELS | 

Toledo Yesterday; j 

Agathon Today | 

In the days of the Spanish Inquisition men did all their iBS 

fighting hand to hand. The chief use for steel was in sS 

cutlery, and the best steel was found in the swords forged g|l 

at Old Toledo. j=j 

Today the strongest steel to withstand the strains and jgj| 

wear of modern usage has all the better qualities of the =5= 

Old Toledo product — together with the improvements in ^5 

quality which only time and experience can bring. It is— z== 

AGATHON STEEL | 

THE CENTRAL STEEL CO. | 

MASSILLON, OHIO g 

DETROIT OFFICE— 326-27-28 Ford Building. ^ 

F. Walter Gulbert, District Representative = 

CLEVELAND OFFICE— Hlckox Building, 6S 

The Hamlll Hlckox Co., District Representative* E 

CHICAGO OFFICE— Room 1511-12 Lytton Bldg., £= 

14 East Jackson Blvd., A. Schaeffer, District Sales Manager g-= 
PHILADELPHIA OFFICE— 902 Wldener Building, 
Frank Wallace, District Sales Manager 
GENERAL EXPORT AGENTS 
J. E. Dockendorff & Co., 20 Broad St., New York, N. 
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A MARK OF 
DISTINCTION 

as well as a Source of Beauty 

H2M 



WIRE WHEELS 

Buyers of high grade cars insist on 
Houk Wire Wheels as a ma rk of 
distinction as well as a source of 
beauty. This is so universally true 
that to the popular mind Houk 
Wire Wheels have become the sym- 
bol of motor quality. 

Wherever you go, a Houk-equipped 
car will secure you the recognition 
and respect which this well founded 
assumption arouses. 

Houk Manufacturing Co. 

BUFFALO. NEW YORK 

1794 Broadway New York City 

1092 Commonwealth Ave Boston, Mass. 

1243 Van Ness Ave San Francisco, Cal. 

2337 S. Michigan Ave Chicago, 111. 

786-788 Woodward Ave Detroit, Mich. 

328 North Broad St Philadelphia. Pa. 
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THE STANDARD PARTS COMPANY 



Manufacturers of 
Essential Parts for Automobiles 



Stanweld Rims Perfection Springs 

Stanweld Cold Drawn Seam/ess Steel Tubing 

Perfection Heaters 



Motor Truck Bands Tire Bases Brake Rods 

Aeroplane Rims Motorcycle Rims 

Bicycle Frame-Parts Motorcycle Frame-Parts 

Tubular Parts for Motor Vehicles 



THE STANDARD PARTS COMPANY 
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Spring Division" Central Avenue 

Rim and Tube Division" Edgewater Park 

CLEVELAND, OHIO 
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Maud VArtphere Crook 

Hudson Dealers Made Big Money 
Last Year — Did You? 

This year their sales will be larger, their profits greater. They start 
the year with 27,000 enthusiastic Hudson Super-Six owners. 

No one questions the supremacy of this car. By winning all the worth- 
while records, by its appearance and quality, it has become the largest- 
selling fine car in the world. 

Last year Hudson dealers could not fill the demand. Thousands of 
buyers waited months for deliveries. Many took a second choice car 
because they could not get a Hudson Super-Six. 

Dealers in other cars did an increased business, but they sold second 
choice cars. The production of the Hudson Super-Six will be increased, 
but probably never enough to meet the ever-increasing demand for the 
Super-Six. 

Do you want to take care of this over-flow trade by continuing to sell 
second choice cars? 

Wouldn't you rather sell THE car that people WANT and will even- 
tually buy — The Hudson Super-Six? 

Hudson dealer franchises, like Super Sixes, are in great demand. It is only rarely 
that any of these great money-making opportunities is open. We want the name of 
every real automobile merchant, however, for the time may come when it will be 
profitable for both of us to know each other. 

Something may arise in your community that will cause us to change our repre- 
sentation. When that time comes, we want to know you, provided you are the kind 
of man who will measure up to Hudson dealer standards. If you think you do — 
write us. 



HUDSON MOTOR CAR COMPANY 

DETROIT, MICHIGAN 
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Over 30 Millions of Readers 

will follow the experiences of these advertising characters, truly repre- 
sentative of the 400,000 and more users of the 



SHOCK ABSORBER 




Makes Every Road a Boulevard 

Each will tell a story of exceeding importance to all who sell or own automobiles. 
Watch this publication. 

Learn from the Ryders, their Chauffeur and the Racing Driver what the famous 
pioneer shock absorber is doing for hundreds of thousands of well-pleased users. 

All, who use it, like the Hartford Shock Absorber, as you will when you have tried 
it — and this you can do, assured by our time-honored guarantee of Satisfaction or 
Money Back. 

EDWARD V. HARTFORD, Inc. 

Heretofore Known as Hartford Suspension Co., 144 Morgan St., Jersey City, N. J. 

Makers of the Hartford Shock Absorber, E. V. Hartford * 
Electric Brake, Hartford Auto Jack, Hartford Bump Absorber 

Branches: New York, 1846 Broadway and Service Station, 1926 Broadway; Boston, 319-325 Columbus Avenue; 

Chicago, 2637 Michigan Avenue 

Distributors in principal cities. Dealers everywhere. 
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"LET US HAVE THE FACTS w -No. 1 




VOLUMETRIC EFFICIENCY 

if theoretically perfect would mean filling 
the cylinders 100 per cent full of fresh gas 
on each cycle. This target is too high to 
hit, of course, but the BUDA MOTOR 
comes exceptionally near it 

Tfte MJ0AMOT0R 

has its high Volumetric Efficiency assured: 

1. By surrounding the intake manifold with a 
hot water jacket. 

2. By providing an intake manifold free from 
sharp bends, and smooth inside. 

3. By designing and locating the valve pockets so 
as to offer the very least resistance to the flow 
of gas during both intake and exhaust strokes. 

4. By using the utmost care to provide the 
precisely correct relation between opening and 
closing of intake and exhaust valves. 

The BUDA MOTORS for cars, trucks and tractors 
bear the closest technical examination. Try it. 

THE BUDA COMPANY, HARVEY (SHE), ILL. 




Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



February it, 1917 



THE AUTOMOBILE 




Vol. XXXVI Nbw York, February 22. 1917 



No. 8 



Important Trade News of the Week 395-408 



Editorials 409 



Manufacturers' Merchandising 410 



New Rotary Valve Engine Design 412 



Engineering Progress Analyzed 413 



The Forum 414 



Foreign Trade Department 415 



Saxon Production Only Slightly Delayed by Fire. 417 



Philippine Islands Are Fertile Field 418 



Complete Cork Clutch Facings Possible 424 



Health the Key to Better Industrial Relations 426 



How Continental Tests Flywheels 431 



3% -Ton Acme Model for Heavy Hauling 432 



Exports for Year 1916 433 



Accessories 434 



Industrial Miscellany 436 



Automobile Calendar 436 



INDEX TO ADVERTISERS. . .102-103 



W. 



/ 



■ 



CAREFUL/ 

THIS TEST establishes the correctness 
of hardening after heat treating. 

HEAT TREATING— that elusive, deli- 
cate, intangible process — so vitally essen- 
tial to the value of a drop-forging. 

THIS MAN must not only be careful- 
he must know how to be careful. He 
must not only do his best — his best must 
be the best. 

IN THIS— AS IN ALL 'OTHER ES- 
SENTIALS of a successful drop forging 
— theWyman-Gordon organization excels. 

THE WYMAN-GORDON GUARAN- 
TEE is the hall-mark of genuine economy 
—the unfailing sign of absolute satisfac- 
tion. 

WYMAN - GORDON CO. 

Worcester, Mass. Cleveland, 0. 




GUARANTEED FORCIN 
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What happened in 

Montana 




TJbe dealer? 
hattke ear 




ANSWER: 411% increase! — Montana dealers did 
I\ MORE THAN FIVE TIMES AS MUCH 
BUSINESS IN 1916 as in 1915. 



There's proof of Studebaker value 
for you — and what's more interesting 
to you, proof of what that value does 
to put money in the pockets of dealers 
who sell Studebaker cars. 

Remember— the territory covered 
was the entire State — not just one 
lucky dealer or sales genius or espe- 
cially rich territory but a WHOLE 
State and a whole State-wide dealer 



organization of hard-headed business 
men. 

What did it? The cars — Stude- 
baker VALUE — all the dealers say so. 
What it did for them it can do for you. 
That's just plain logic. For the 
Studebaker is the car the public wants 
— a car of proven value, bearing a 
name that is in itself a sufficient war- 
ranty of integrity. 



Write for complete information 

STUDEBAKER 

South Bend, Ind. Detroit, Mich. Walkerville, Ont. 

Address all correspondence to Detroit 



It pays to be a 




dealer 

» 
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Stutz Earns $8.65 
Per Share 

Net Profits $649,042— Sales in 
7 Months Total $1,771,328— 
1535 Cars Sold 

Indianapolis, Feb. 16 — Net profits of 
1649,042 for the year ended Dec. 31, 
1916, are reported by the Stutz Motor 
Co., this city. These are equal to $8.65 
per share on the 75,000 shares of stock, 
no par value of the parent company, 
the Stutz Motor Car Co. of America, 
which took over the local company in 
June last, owning: all of its capital 
stock. 

The income account for the 7 months 
ended Dec. 31, shows net profits for the 
period of $381,061. equivalent to $5.08 
per share. During that period $1,771,- 
328 in cars were sold. During the whole 
year the company produced 1535 cars, 
an increase of 42 per cent over 1915. 

Within the past year the company has 
completed its new building, so that it 
now owns and occupies the entire square 
block from 10th Street and Capital Ave- 
nue. In addition to its new building the 
company has leased another building 
wherein it has installed new machinery 
at a cost of about $75,000 for the manu- 
facture of its new 16-valve motors. 

The entire expected maximum output 
of cars for 1917 has been contracted for. 

The income account for the 7 months 
ended December appears at the right. 

Hal Offers Four Standard Colors 

Cleveland, Feb. 17— The Hal Motor 
Car Co., this city, has offered four colors 
as standard finish to its models this 
season. Any one of the six styles of 
bodies mounted on the Hal twelve chassis 
can be purchased finished in a gun-metal 
gray, a maroon, a thistle green or a 
special Hal blue. Further, to give the 
purchaser an opportunity of expressing 
his own personality, an option is given 



by the manufacturers of having the wood 
wheels of the car painted any color the 
buyer wishes and the body striped in any 
one of several colors that harmonize 
with the color of the car in question. 

Utz Standard Parts Chief Engineer 
Cleveland, Feb. 19 — J. G. Utz has 
been appointed chief engineer of the 
Standard Parts Corp. Mr. Utz was with 
the Perfection Spring Co. for 5 years. 
E. W. Dunston has been appointed chief 
engineer of the spring division and R. A. 
Townsend has become chief metallurgist 
in charge of the laboratories of the spring 
division. 

The corporation will open executive 
offices soon in the heart of the Cleveland 
business district. 

Willys-Morrow Co. Incorporated 

Toledo, Feb. 20— The Willys-Morrow 
Co., this city, has been incorporated for 
$100,000 under the Ohio laws to manu- 
facture automobile parts and to take 
over the Morrow Mfg. Co. John N. 
Willys is making this move to have all 
the subsidiary companies under the same 
laws as the parent company. The Mor- 
row Mfg. Co. was a New York corpora- 
tion. 

STUTZ INCOME FOR 7 MONTHS 

Net, sales $1,771,328 

Cost of sales 1,374,066 

Gross profit on sales $397,261 

Selling and general expenses 44,747 



$352,613 
28,647 



Interest and discount earned 

Profit for seven months $381,061 

The output and net profits for the 

past 4 years compare as follows: 



Year 
1916 
1915 
1914 
1913 



Output Net Profits 

. 1535 $649,042 

. 1079 366,476 

. 649 151.106 

. 769 292,080 



The condensed balance sheet follows: 



Assets 
Fixed assets $331,603 
Goodwill ... 2,100,000 

Cash 74,060 

Receivables. 145,530 
Inventory. . . 577,248 



Total ....$3,228,441 



Liabilities 

Payables $356,980 

Deposits on 

cars 17,700 

Taxen 8,500 

Reserves 31,239 

Surplus 2,439,022 

Stock at $5. 376,000 



Total ....$3,228,441 



Quantity Production 
for Redden 

$4,000,000 Company To Have 
20 Assembly Plants— To 
Make All Parts 

New York, Feb. 17 — Quantity pro- 
duction, backed by a $4,000,000 capital, 
is the basis of the big merchandising plan 
of the Redden Truck Co., which has just 
completed its organization for the manu- 
facture of the Redden-Truck-Maker. 

Twenty branch assembly plants in 
twenty of the largest cities in the country 
are part of the manufacturing and mer- 
chandising plan of the company. The 
main factory of the enterprise will be lo- 
cated either at Joliet, 111., Jackson, Mich., 
- or Chicago, where the people interested 
already have large manufacturing inter- 
ests. Subsidiary plants will be installed 
and operated after the Ford plan. 

Prominent in the organization of the 
Redden company are the following: 
Horace DeLisser of the Ajax Rubber 
Co.; H. W. Cowan, capitalist and former 
associate of F. W. Woolworth; C. A. 
Bickett, president of the Chicago Bear- 
ing Metal Co.; L. B. Patterson, Chicago 
banker; and W. K. Pritchitt, of the New 
York banking house, Pritchitt & Co. 

A coterie of Chicago and local banking 
and manufacturing interests have ar- 
ranged to re-finance the company and 
place it in a position to manufacture the 
attachments complete in plants that will 
be allied with the Redden company. This 
will enable the company to make the job 
complete from the rolling of the channel 
steel for the frame to the building of its 
own tires. 

Graham Joins Pierce-Arrow 

Buffalo, Feb. 20 — G. M. Graham has 
been appointed assistant commercial 
manager of the Pierce-Arrow Motor Car 
Co., this city. Mr. Graham was formerly 
with the Willys-Overland Co. 
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Ford Tractor Co. In 
Canada 

$10,000,000 Concern to Take 
Over Interests There of 
Ford Tractor Co., Inc. 

Ford City, Feb. 19— The Ford Motor 
Tractor Co. of Canada, capitalized at 
$10,000,000, has been incorporated and 
will have its head offices in Canada. It 
will build, construct, operate and pre- 
pare for the market, motor tractor en- 
gines, machinery and equipment in con- 
nection with the manufacture and oper- 
ation of tractors and will take over the 
business in Canada of the Ford Tractor 
Co., Inc., including patent rights within 
the Dominion for the Ford tractor. 

The company will erect a plant in this 
city on a 50-acre site early this spring. 

Ford to Give Up L. I. Plant 
Newark, N. J., Feb. 20— The Ford 
Motor Co. will give up the Long Island 
City plant in about 1 year as soon as the 
buildings at Kearny, N. J., are com- 
pleted. The company is now building 
docks at Kearny and will erect the 
buildings later. The company has 80 
acres of land and the structure will be 
four stories. The export business will 
be handled there. 

Ford Agents Replace Defective Parts 
" Detroit, Feb. 19 — Ford agents are re- 
ceiving advice from the Ford Motor Co. 
saying that they may now make repairs 
and replace defective parts to cars if in 
the judgment of the agents such parts 
are defective, or if these defects are 
within 90 days after the date of the sale 
of a car. After this time has elapsed, 
they must be sent to Detroit. 

In the past if the purchaser wanted a 
defective part replaced, it had first to be 
sent to Detroit or to the nearest branch 
for inspection. 

Cupples Adds Tire Manufacture 

St. Louis, Feb. 16 — The Cupples Co., 
this city, will increase its rubber depart- 
ment for the manufacture of a new type 
of automobile tires and inner tubes. 

Gamble Partner in Advertising Firm 
Cleveland, Feb. 16 — T. S. Gamble has 
come a partner in the firm of Benson, 
Campbell & Slaten, with offices in this 
city and Chicago. He was formerly with 
the Maxwell Motor Sales Corn. 

Warner Gear To Build 
Indianapolis, Feb. 20 — The Warner 
Gear Co., Muncie, will begin the con- 
struction of new buildings and the in- 
stallation of equipment that will double 



the capacity of the plant. The com- 
pany's capital stock has been increased 
from $500,000 to $1,500,000. The num- 
ber of employees will be increased from 
1000 to 2000 when the improvements 
are completed. 

Frost Gear Elects Officers 

Jackson, Mich., Feb. 19 — Officers and 
directors for the ensuing year were 
elected by the Frost Gear Co. at the an- 
nual meeting held Tuesday. The officers 
are as follows: President, E. E. Frost; 
vice-president, M. C. Townley; secretary, 
Robert Smith; treasurer, A. S. Glasgow. 
The board of directors includes the offi- 
cers and Thomas Woodfield, E. J. Weeks 
and James Heaslet, the latter of Detroit. 
Mr. Heaslet also holds the office of vice- 
president in the company. 

Canadian S K F Co., Ltd., Formed 

Toronto, Ont., Feb. 17 — The Cana- 
dian S K F Co., Ltd., has been organ- 
ized and will manufacture and sell S 
K F bearings in the Dominion of Canada. 
Headquarters have been established at 
47 King Street, West. 

Akron Rubber Production 
$188,000,000 

Twenty-seven Companies Aver- 
aged 40,000 Tires Daily in 1916 
— Rubber May Replace Leather 

Cleveland, Feb. 17 — Last year the 
twenty-seven rubber companies of Akron 
manufactured rubber products valued at 
$188,000,000, according to Dr. W. C. 
Geer, director of processes of the B. F. 
Goodrich Rubber Co., in an address be- 
fore the Cleveland Engineering Society 
here to-day. He said the output of these 
rubber concerns was 40,000 tires daily. 
Dr. Greer predicted that within 2 years 
the rubber business would replace a 
large part of the leather business, and 
that shoes now made of leather would 
be made of rubber. 

Jay Joins Engineering Firm 
New York, Feb. 17 — John C. Jay, Jr., 
has joined the firm of Jamieson, Hous- 
ton & Graham, consulting engineers. 
Hereafter the firm will be known as 
Jamieson, Houston, Graham & Jay. Mr. 
Jay was formerly chairman of the board 
of directors of the Maxwell Motor Co. 
and vice-president of the Pennsylvania 
Steel Co. 

Brown an Elgin Director 
Indianapolis, Feb. 20 — W. H. Brown, 
of this city, formerly vice-president and 
assistant general manager of the Willys- 
Overland Co., has been made director 
of sales of the Elgin Motor Car Corp., 
Chicago. 



Purchaser and Seller 
Financed 

Commonwealth Finance Corp. 
to Aid Sale of Cars and 
Trucks by Time Payments 

New York, Feb. 19— The financing of 
the purchase of commercial vehicles and 
passenger cars upon the time-payment 
plan is included in the scope of the Com- 
monwealth Finance Corp., incorporated 
under the laws of South Dakota with a 
capital of $10,000,000 7 per cent cumu- 
lative preferred and $7,500,000 common. 
The fiscal agent is Sargent & Co., Min- 
neapolis. An office will be opened in 
the Trinity Building, this city. 

According to the plans of the com- 
pany, it will purchase from responsible 
dealers deferred-payment paper on cars 
which they have sold. Such paper, 
carrying the endorsement of the dealers 
together with that of the company, can 
readily be resold at a profit. 

Purchasers of automobiles will also 
be financed, the security being a mort- 
gage upon the car itself or a contract 
whereby the title to the car remains in 
the name of the Commonwealth corpora- 
tion Until the last payment is made, to- 
gether with an insurance policy cover- 
ing fire and theft. The margin of se- 
curity will be ample, as the company 
purposes to accept deals only on terms 
where the amount outstanding on de- 
ferred payments is fully covered by the 
forced-sale value of the car. 



780 Members in Detroit S. A. E. Section 
Detroit, Feb. 16 — The membership 
committee of the Detroit section of the 
Society of Automobile Engineers held a 
meeting last week, at which Chairman 
W. C. Keys reported that the section 
has increased its membership by more 
than 100 members within the past 3 
weeks and now numbers a total of 780. 
It is now expected that the section will 
have 1000 members by April 1. 



Salesmanship Congress in Detroit 
Detroit, Feb. 17— The 1917 annual 
session of the World's Salesmanship 
Congress will be held in Detroit. The 
date has not yet been definitely decided. 



$2,000,000 Order for Denneen Truck 

Cleveland, Feb. 17 — The Denneen 
Motor Co., this city, has just received 
from the Commercial Vehicle Motors Co., 
Chicago, shipping orders for $2,000,000 
worth of motor tracks. The order calls 
for 2000 trucks of a new model, the de- 
tails of which will be announced later. 
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No Racing Cars 
from Europe 

Speed Creations Taken Over 
by Governments — Fiats 
May Reach U. S. 

Paris, Feb. 10. — There appears to be 
an impression in America that Europe 
can still provide a few racing: cars. The 
fact is that all the European factories 
have been swept clean of all their speed 
creations and have had no opportunities 
of making new ones since the outbreak 
of war. In August, 1914, successful rac- 
ing cars were to be found in the Peugeot, 
Delage, Sunbeam, Mercedes, Fiat, Opel, 
and Nagant factories. Vauxhall had a 
set of cars which might have become suc- 
cessful if six months' more work had been 
put into them. All the Peugeots have 
been shipped to America, and the Peu- 
geot factory is incapable of producing any 
more machines for its race team has been 
broken up, its race engineer having 
formed an independent company to man- 
ufacture aviation engines, Boillot has 
been killed and Jules Goux is a lieuten- 
ant in the French army. Oelage has also 
sold all his cars with the exception of 
Guyot's machine which finished third at 
Indianapolis in 1914. This has been con-' 
verted into a fast runabout, for its cyl- 
inder capacity exceeds the 300-in. limit. 
Delage has maintained his complete or- 
ganization, but is too busy on army work 
to produce racing machines. Sunbeam 
made a new engine for the 1914 Grand 
Prix racers and sent one to America last 
year, but it is understood no more have 
been built, except the two for Ricken- 
bacher. 

Mercedes Has Racers 

Mercedes possesses the most successful 
racing cars, but unless the British fleet 
can be put to sleep they will not reach 
America until after the war. It is known 
that several persons have tried to get the 
machines out of Germany, but have had 
to abandon the attempt. The Opel cars 
are less interesting, but they also are un- 
available by reason of the blockade. Fiat 
has two of the last French Grand Prix 
cars, and it is likely that they will reach 
America in the spring in order to race 
for the new American Fiat Company, 
now controlled by the parent factory. 
These are the only available cars, and 
they are not for sale.' The 300-horse- 
power Fiat is at the Turin factory, where 
it has been lying since Arthur Duray 
made his attempt on the world's kilo- 
meter record. The car, however, is pri- 
vately owned and does not appear to be 
for sale. Also its dimensions put it out 
of competitive racing. The Nagant fac- 
tory is in Belgium and only the Germans 
know what has become of the set of 1914 
racing cars run at Lyons. 



Although there are no racing machines 
available now, indications are that they 
will be produced on the declaration of 
peace. All the automobile factories have 
secured a strong financial position and 
have had wonderful experience on avia- 
tion engines. Engineer Henry, who was 
responsible for the Peugeot engines, 
states that since he took up aviation mo- 
tor design and construction he has 
learned more than he ever considered it 
possible for a man to learn. Other firms 
have acquired valuable experience and 
will be anxious to show their worth by 
producing special racing creations. In a 
few cases drawings have been prepared, 
but of course no constructive work has 
been done. 

Fords Must Be Sold Before Shipped 
from Plant 

Detroit, Feb. 16 — Owing to freight 
conditions, the Ford Motor Co. is not 
permitting its dealers to stock up with 
cars. Shipments are made only after 
the car has actually been sold. In this 
way the cars have moved exactly in ac- 
cordance with sales and not in accord- 
ance with the individual estimates of the 
dealers on the number of cars that will 
be sold in a certain territory. The 
dealer is, of course, allowed to have a 
show car and a demonstrator. 

Republic To Control 
Torbensen 

Acquisition of Stock In No Way 
Alters Policy or Management 
of Axle Co. 

Alma, Mich., Feb. 19— The Republic 
Motor Truck Co. is arranging a plan to 
obtain control of the Torbensen Axle Co. 
of Cleveland. The plan will allow the 
Tobensen company to continue the manu- 
facture of axles for practically any con- 
cern that wants to purchase them. 

As arranged, the plan calls for an in- 
crease of capital stock in the Republic 
company whereby 15,000 shares of new 
stock would be offered to stockholders at 
$100 per share. The Republic company 
expects to secure control of all of the 
issued common stock of the Torbensen 
concern, of which there are 7600 author- 
ized, par $100 and 3950 outstanding. 
There are also 10,000 shares of $100 par 
preferred, of which 5000 shares have 
been issued. 

It is stated that this deal will give the 
Republic company control of the only in- 
ternal gear patents in existence. 

Management Unchanged 

Cleveland, Feb. 21 — Acquisition of 
some of the Torbensen stock by the Re- 
public Motor Truck Co. in no way alters 
the policy or management of the Torben- 
sen Axle Co. 



Peerless and Grant 
Raise Prices 

Former $90 to $100 Higher- 
Latter $50 More — Effective 
Feb. 28 and March 1 

New York, Feb. 19— The Peerless 
Motor Car Co., Cleveland, will raise its 
prices Feb. 28. On that date the tour- 
ing car and roadster selling at $1,890 
will be $1,980; the Sedan, now $2,750, 
will be $2,840, and the limousine will 
rise in price from $3,260 to $3,350. The 
sporting roadster and the coupe will re- 
main at their present prices. Peerless 
officials state there will be no new pas- 
senger car model offered by the com- 
pany this year. 

The big addition to the Peerless plant 
will be ready for occupancy March 10. 
The annex to the factory comprises 150,- 
000 sq. ft., which will be devoted exclu- 
sively to the manufacture of passenger 
cars. Building operations on the addi- 
tion have been under way since October, 
1916. 

Grant Six Price $50 Higher 

Cleveland, Feb. 18 — The price of the 
Grant Six will be raised from $825 to 
$875 on March 1. 



Dayton Becomes Ajax Sales Manager — 
Matlack Resigns 

New York, Feb. 16 — F. E. Dayton has 
become general sales manager and a di- 
rector of the Ajax Rubber Co. This pro- 
motion comes to Mr. Dayton following 
the retirement of J. C. Matlack, whose 
resignation was accepted last week at the 
annual meeting of the company. 

Mr. Dayton has been associated with 
the Ajax company for 4 years and has 
been assistant in charge of the tire sales. 
Previously he was sales manager of the 
Columbia Motor Car Co., Hartford, and 
branch manager in Boston and Chicago 
for the Electric Vehicle Co. 

Mr. Matlack, who was secretary and 
general manager, has been a prominent 
figure in the tire industry for the past 15 
years and has been connected with the 
Ajax company for the past 8 years. He 
entered the tire, business as president of 
the International Automobile & Vehicle 
Tire Co., Middletown, N. J., succeeding 
Harrison Williams. When that company 
was sold to the Michelin Tire Co., he be- 
came vice-president and general man- 
ager. He left this company in 1909 to 
join the Ajax company as general man- 
ager. 

He will take a few months' rest, after 
which, it is expected he will announce his 
plans for the future. 
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Automobile Industry Will Lead in 

National Defense Preparations 

Should War Come, Its Plants Will Be Prepared To Play 
Important Part in Production of Munitions — Coffin 
Will Direct Munitions and Automobile Plants 



Washington, Feb. 20 — The automobile 
industry as an industry will undoubtedly 
be called upon to play a most important 
part in an industrial way in the work of 
preparing for the national defense should 
this country become involved in war with 
any foreign country. And, in addition 
to this, this industry is to be called upon 
to get ready to do its bit in an effective 
way by turning, in the very near future, 
to the manufacture in small quantities 
of certain articles of defense, according 
to Howard E. Coffin, chairman of the 
Council of National Defense. 

Mr. Coffin stated, in an interview 
granted the representative of The Auto- 
mobile, that the automobile industry 
would be called upon to build aeroplanes, 
motor boats, motor vehicles of various 
kinds, tractors, armored cars, trucks, 
some passenger cars of the kind needed 
for the quick transportation of officers 
and men, and motors, alone. Automobile 
plants, however, would not be restricted 
to the kind of manufactures to which 
they ordinarily give attention as many 
of them, those found to be best suited for 
the purposes, would be turned to the 
manufacture of metal work such as 
shells, arms, etc. On the theory that 
education in time of peace constitutes one 
of the essentials of practical prepared- 
ness, Mr. Coffin said, attention is to be 
given to the placing of small orders with 
such plants that they may begin to as- 
semble the machinery necessary, and in- 
struct their workmen in the making of 
these articles, so that in case of an 
emergency the managements can turn 
quickly and effectively to such tasks on a 
big scale. 

Educating Producing Resources 

The question of the education of pro- 
ducing resources has been given close 
attention by Mr. Coffin and those engaged 
with him in the Council of National De- 
fense. It has been agreed among mem- 
bers of the Council that a policy involv- 
ing small, educational orders is the one 
to pursue at this time, and this policy 
has been finally adopted. Mr. Coffin has 
been placed in charge of a committee 
which will have to do with manufacturing 
establishments and munitions plants. 

Mr. Coffin is now giving his close at- 
tention to the practical carrying out of 
this plan for the introduction of the 
craftsmanship of the munition maker 
into manufacturing establishments which 
have never previously made munitions. 



This preliminary work will precede all 
other steps along this line. As a result, 
the factory which is now engaged in the 
making of automobiles will not be called 
upon to make a departure sufficiently 
radical to interfere with its usual opera- 
tions, but it will be urged to turn atten- 
tion to a limited extent to small govern- 
ment orders of a particular kind for 
which it will be paid the prevailing prices 
for such manufactures. 

So numerous have the automobile fac- 
tories of the country become, and so 
extensively are they operating, that, 
while some might, should war come, be 
continued as manufacturers of automo- 
biles of various types, alone, a very large 
proportion of them would doubtless be 
called upon to convert their plants into 
the making of munitions or parts of mu- 
nitions. 

Accessory Makers' Part 

Naturally, according to Mr. Coffin, the 
accessory manufacturers would be most 
apt to be relied upon for the making of 
fuses and other small munitions parts. 
The lack of plants equal to the task of 
turning out aeroplanes in any consider- 
able numbers to-day would mean almost 
certainly that this work would fall upon 
the automobile manufacturers. The same 
would be true as to motor boats. 

This being true, the time required to 
change the automobile establishments 
over from a peace to a war footing would 
depend upon the extent to which they had 
given attention to the education of their 
employees along the lines suggested to 
them by Mr. Coffin and his aides. Mr. 
Coffin made it plain in his talk that 
manufacturers would not be called upon 
to do an unreasonable lot of work for 
;he Federal Government in turning out 
the articles for which orders would be 
given them, but only enough to result in 
training a sufficient number of men along 
specific lines of manufacture to form the 
nucleus for a larger force to work under 
the direction of these craftsmen. 

Mr. Coffin presided over a meeting of 
defense societies representing all sections 
of the country at a meeting held on a call 
issued by him. The object of this meet- 
ing, as explained in the call, was to form 
a national organization which would work 
in harmony with the smaller and more 
compact body, the Council of National 
Defense, and to aid the members of the 
latter organization in carrying out plans 
for mobilizing the industries of the coun- 



try, on which they have been working for 
months. 

National headquarters will be estab- 
lished in Washington by this new body, 
and it will be composed of representa- 
tives of at least forty societies. To a 
limited extent the information gleaned by 
the Council of National Defense as to 
what may be expected from the indus- 
tries of the United States based on the 
survey of the same recently completed, 
will be imparted to the new national body. 
This survey covered 27,000 establish- 
ments to which questionnaires were sent 
out and there is now safe in the vaults 
in the war and navy departments detailed 
and technical information as to what 
might be expected from each of these 
27,000 establishments in the way of the 
manufacture of arms, munitions, and 
equipment. 

Automobile Industry Leads 

The Council of National Defense now 
in session in Washington has decided 
that the automobile industry of the coun- 
try will be placed in the first line of in- 
dustrial defense in the event of war be- 
tween this country and Germany, which, 
day by day, grows more imminent, and 
Howard E. Coffin of Detroit, president of 
the Hudson Motor Co., will be in charge 
of the operation of that industrial section 
• of which the automobile industry will 
be a part. So critical is the outlook re- 
garded announcement has been made 
that from now on Mr. Coffin will not 
leave Washington for any length of time 
except on defense matters until there is 
a change in the international situation. 

Mr. Coffin has been placed in charge of 
munitions plants, as well as automobile 
and other strictly manufacturing es- 
tablishments. At this writing the Coun- 
cil had not reached the point of decid- 
ing upon the specific uses to which the 
automobile and other manufacturing es- 
tablishments will be put, as Mr. Coffin 
will be relied upon to work out these de- 
tails, his intimate knowledge of the man- 
ufacturing business equipping him in an 
exceptional way for such a task. 

W. F. Gifford, director of the Council, 
states that it has not yet been possible 
to so classify the information already 
collected that a knowledge might be 
gained of the extent to which the indus- 
tries could be relied upon in an emer- 
gency, but that such classification will 
have been completed shortly. Due to the 
facilities of the automobile establish- 
ments of the United States, and based 
upon expressions by high officers in a 
position to know, it may be relied upon 
that this industry will be early called 
upon to do a big share of work necessary 
to an adequate national defense. 

Further, it is understood, the informa- 
tion in the hands of the Council, gained 
through a most systematic survey of the 
industries of the country, is such as 
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satisfy the members that the automobile 
industry is already in a most gratifying 
condition as far as prompt and effective 
co-operation in work along industrial 
lines is concerned. It has been stated 
in connection with the meeting of the 
Council that events transpiring during 
the war in Europe have demonstrated 
so forcibly the important place which the 
motor industry occupies in its relation 
to the needs of modern warfare that 
the entire resources of such in this coun- 
try are certain to be drawn upon. 

Mr. Coffin's first work in charge of 
manufactures and munitions will be in 
connection with the standardization of 
industrial processes so that the con- 
version from peaceful to wartime activ- 
ities can be accomplished in the shortest 
possible time and with the least loss of 
energy. This work is almost certain to 
be first directed to that branch of in- 
dustry with which he is most familiar, 
the automobile, and then in proportion to 
their magnitude and manufacturing im- 
portance, the Others. 

Appointments Made 

President Daniel Willard of the Balti- 
more & Ohio has been placed in charge 
of transportation and communication by 
the National Council, and he has ar- 
ranged to make the American Railway 
Assn. the instrument for handling all 
transportation of men and supplies. Dr. 
W. H. Martin of Chicago, a member of 
the Council, will handle all problems of 
general sanitation, and direct the medical 
work. Dr. Hollis Godfrey of Drexel In- 
stitute, Philadelphia, will be in charge 
of scientific work, including engineering 
and educational problems, and research. 

Bernard Baruch of New York will be 
in charge of the rounding up of raw ma- 
terials, minerals and metals. E. S. 
Stettinus of Morgan & Co., New York, 
who has handled details of all purchases 
in this country for the entente allies, ap- 
peared before the Council this week and 
discussed the most effective manner of 
mobilizing supplies. 

Overland Offers Plant to U. S. 

Toledo, Feb. 17— John N. Willys has 
telegraphed President Wilson that the 
Willys-Overland plant is at the service 
of the United States Government. Nearly 
all the big automobile companies have 
offered similar services since the sever- 
ing of diplomatic relations with Ger- 
many. 

Goodrich Adds 38 New Stores 
Akron, Feb. 18— Thirty-eight new 
stores will be opened by the B. F. Good- 
rich Co. March 1. These will serve as 
distributing points for dealers in their 
territories. The managers have been 
taking an educational course at the 
Akron factory tinder the personal direc- 
tion of A. Kohler. 



Dealers May Be 
Without Cars 

Shipments from the West Are 
Weeks Behindhand — Makers 
Plan Relief Methods 

New York, Feb. 19 — "Thirty days of 
sunshine will mean that New York will 
be without any new automobiles." Such 
is the present prospect in the Eastern 
market, in the opinion of one of the 
largest metropolitan agencies. In an 
extreme form this expresses the fact 
that shipments to New York are irregu- 
lar, behind time from 3 days to 5 weeks, 
and coming in smaller quantities than the 
local buyers demand- 
Several companies are taking special 
methods to relieve the freight shortage 
situation. Willys-Overland gets one 
trainload of cars from New York weekly, 
and has to unload the train immediately 
and return it. The company can make 
no individual shipments. Studebaker is 
using the greater part of its traffic force 
in the actual physical work of spotting 
empty freight cars and getting them 
loaded. The company also has a follow- 
up system which keeps track of each car 
and sees to it that the dealer unloads 
quickly. 

There are no freight shipments at all 
out of Pontiac, Mich., which means that 
the Oakland cars are all coming east by 
express and are going to nearby points 
under their own power. Buick and many 
other companies report that when the 
spring rush comes the chief way that 
New Yorkers will be able to get cars, 
will be to have the automobiles driven 
out from New York under their own 
power. 

The headquarters of the trouble is at 
Detroit. At one time there were 25,000 
loaded cars in the city awaiting ship- 
ment. Once they get started it is hard 
to get past Buffalo. "An order that 
would usually get to us in 7 days from 
the factories, now takes from 3 to 4 
weeks," this expression of opinion from 
one of the Broadway dealers, is charac- 
teristic of the testimony all along the 
row. 

$10,000,000 in Cars Delayed 

More than $10,000,000 worth of auto- 
mobiles are tied up in Detroit because of 
existing freight conditions produced by 
embargoes declared by thirty railroads 
since the beginning of the U-boat war. 
These figures are based on a statement 
made by J. S. Marvin, general traffic 
manager of the National Automobile 
Chamber of Commerce, who states that 
"unless something improves matters rad- 
ically in the next few weeks, the situ- 
ation will become even more serious. Mr. 
Marvin found that there are more than 



25,000 empty freight cars tied up in Chi- 
cago." 

All of the factories are driving cars 
to the different dealers and every train 
carries distributors and drivers to De- 
troit who come to drive cars back to their 
cities. 

The Packard company has approxi- 
mately $1,000,000 worth of cars tied up 
and is driving its products to Toledo, 
Cleveland and Columbus. The Ford 
Motor Co., which requires at least fifty 
empties daily, is now securing, from six 
to ten each day. Dodge Bros, are send- 
ing cars under the "drive-away" rule 
and are thus shipping an average of 150 
per day. The Cadillac Motor Car Co. 
has 1000 cars ordered, paid for and ready 
for shipment which it has been forced 
to place in storage because of lack of 
shipping facilities. The Paige-Detroit 
company is in the same position. 

The Chalmers company has 300 cars 
in storage and is threatened with a short- 
age of material. More than 400 cars 
lay idle at the Hupp Motor Co. plant 
with little prospect of early shipment, and 
the company has been paying express 
charges of $250 per day in order to 
secure materials from Cleveland alone. 

Maxwell, Hudson, King and other big 
concerns are experiencing the same con- 
ditions and all are busy fitting their 
products for those drivers from the dif- 
ferent agencies who come to navigate the 
cars over the roads to their home towns. 
And many companies are driving their 
cars to nearby cities where they hope 
to secure better shipping facilities. 

Falls Sends Engines by Express 
Sheboygan Falls, Wis., Feb. 19— The 
Falls Motors Corp., Sheboygan Falls, 
Wis., is forwarding engines to its cus- 
tomers beyond Chicago in carload lots 
by express because of the demoralized 
freight traffic situation throughout the 
country. One of the largest users of 
Falls motors is the Grant Motor Car 
Corp., Cleveland, and several express 
cars are loaded each week to keep the 
big factory supplied with motive units 
while the freight tangle continues. 

Haynes Driving Cars Overland 

Indianapolis, Feb. 20 — The Haynes 
Automobile Co., Kokomo, is avoiding 
inconvenience and a business tie-up from 
freight embargoes by driving cars over- 
land under their own power. Twenty- 
six touring cars were shipped to De- 
troit, Mich., in this manner last Tues- 
day, and twenty-five cars left for the 
same destination last Friday night. 
Since the freight embargo delayed ship- 
ments the company has shipped cars 
under their own power as far east as 
Johnson City, N. Y., a distance of 790 
miles. Cars are to be sent to dealers 
in the same manner in Cleveland, and 
.Cincinnati, Ohio. 
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Wyandotte Business 
Doubles 

Detroit Truck Company Shows 
Surplus of $80,438— 
Officers Re-elected 

Detroit, Feb. 19— The Detroit-Wyan- 
dotte Motor Truck Co. held its annual 
meeting last week and showed that the 
volume of business handled by the com- 
pany in 1916 was approximately double 
that of the year preceding. The finan- 
cial statement shows net surplus of $80,- 
438.99 at the end of the year. Directors 
were elected as folows: G. A. Horner, 
M. 0. Crawflord, F. H. Hester, D. Rasch, 
J. J. Marx. 

The directors re-elected the following 
officers : President and general managei , 

G. A. Horner; vice-president, D. Rasch; 
secretary and treasurer, M. O. Crawford. 

Clark Carriage To Build Bodies 

Oshkosh, Wis., Feb. 19— The Clark 
Carriage Co., Oshkosh, Wis., for many 
years a leading manufacturer of fine 
horse-drawn vehicles, is effecting a re- 
organization and will engage in a large 
production of all kinds of bodies for 
motor vehicles. H. M. Clark will remain 
as president, and the factory manage- 
ment will continue to be in charge of 

H. M. Foulke. 

Kent Offices in Belleville 

New York, Feb. 16— Kent Motors 
Corp. of 1790 Broadway will move all 
their executive offices and allied depart- 
ments to their factory at Belleville, N. 
J., on March 31. All business will be 
handled for the New Jersey headquar- 
ters after that date. 

New York, Feb. 16 — The Kent Motors 
Corp., Belleville, N. J., has filed plans 
for a new building, 60 by 200 ft., to be 
erected at its plant, now ' in course of 
construction. 



Batavia Rubber Co. Re-Elects Directors 
and Officers 

Batavia, N. Y., Feb. 16— The Batavia 
Rubber Co. has re-elected the following 
board of directors: G. W. Hqdges and 
W. T. Remick, of New York; W. R. 
Smith, W. P. Berrien and C. M. Marvin, 
of this city. 

The following officers were re-elected: 
Chairman of the board, G. W. Hodges; 
president, W. R. Smith; vice-president, 
W. P. Berrien; treasurer, C. M. Marvin; 
assistant treasurer, W. S. Whitman, of 
Batavia. 

The stockholders will hold a special 
meeting on Feb. 23, at which time they 
will vote on a proposition to increase 



their capital stock from $500,000 to 
$760,000. 

The company has purchased about 2% 
acres of land adjoining the present fac- 
tory. If certain arrangements can be 
made, the company proposes to bring 
the Simplex Rubber Co. of America, 
Ossining, to Batavia. The latter com- 
pany manufactures solid rubber truck 
tires and a large line of mechanical rub- 
ber goods. 
Merger Probable 

Negotiations were started last year 
with a view of taking over the Simplex 
company, and during the past 2 weeks 
the local company has gained the con- 
sent of practically all of the stock- 
holders, and in all probability the plant 
will be moved here. 

Disbrow Motors Officials Appointed 

Cleveland, Feb. 19 — W. D. Callinan 
has been made first vice-president of the 
Disbrow Motors Co. of this city, of which 
Louis Disbrow is president. Edward P. 
Strong is second vice-president and 
Morris Becker becomes secretary and 
treasurer. 

Apperson Plant Completed 

Indianapolis, Feb. 20 — The Apperson 
Bros. Automobile Co., Kokomo, has com- 
pleted the construction of its new fac- 
tory, new equipment has been installed, 
and an entire new plant now is in opera- 
tion. The old buildings will be utilized, 
but practically all of the manufactur- 
ing will be done in the buildings of the 
new group. The new plant, pronounced 
by engineers as one of the most com- 
plete and perfect in the industry, was 
planned and built under the supervision 
of Elmer Apperson, president and gen- 
eral manager of the company. 

Ton-A-Ford in Plant 

Racine, Wis., Feb. 19— The Ton-A- 
Ford Truck Co., Racine, Wis., organized 
recently by George Beardsley, Chicago, 
and H. J. Sanders, Racine, to engage in 
the manufacture of light motor trucks 
embodying the Ford chassis, is now lo- 
cated in its new plant, which comprises 
the buildings formerly occupied by the 
Perfex Radiator Co., Racine. The daily 
capacity will be twenty-five to thirty 
units. The Ton-A-Ford extension chassis 
retails at $345. 

Time Payments in Chicago 

New York, Feb. 20 — The Guaranty 
Securities Corp., this city, will on March 
1 assume operating control of its plan of 
automobile time payments, in the Middle 
West and Rocky Mountain territory. The 
Guaranty Banking Corp., Chicago, will 
act as correspondent for the Guaranty 
Securities Corp., in the operation of this 
plan. Offices will be maintained in the 
Continental and Commercial Bank Build- 
ing. 



Packard Sales Race 
Starts 

111 Dealers Begin Sales Race 
Lasting Until 2500 Cars 
Are Sold 

Detroit, Feb. 20 — At 11 a. m. this 
morning 111 Packard dealers and their 
employees opened sealed orders telling 
them of a selling sweepstakes race start- 
ing Washington's Birthday at noon. The 
dealers have been divided into four 
classes and each class runs an inde- 
pendent race which will last until 2500 
cars are sold. The 2500 cars have been 
divided into allotments graduated in size 
depending upon the number of cars sold 
so far this selling season. The selling 
season for the Packard company starts 
in August, and hence the number is based 
on past records from August to date. 

When the race closes the dealer in each 
class who has sold the highest percentage 
of his allotment wins and will receive a 
prize. Of the dealers, 110 are in the 
United States and one in Honolulu. The 
score is to be kept on boards carrying a 
map of the Lincoln Highway. The dis- 
tance across the continent is divided into 
100 spaces, each space representing 1 
per cent ot quota. The racers start at 
San Francisco and when they have 
reached New York, 100 per cent of quota 
has been sold. For those who exceed 
100 per cent quota imaginary vessels will 
bear them out to sea on the score board. 

The race involves more than 800 sales- 
men and its purpose is a test of the Pack- 
ard sales organization and to measure its 
efficiency in merchandising. Exercises 
will be held at the Packard factory on 
Washington's Birthday and President 
McAuley will start the race by pushing 
a button. 

Collier Motor Truck Co. Formed 

Sandusky, Ohio, Feb. 19 — The Collier 
Motor Truck Co., capitalized at $150,000, 
has been organized in this city to open a 
factory here with 100 men. 

New Plant for Winther Truck 

Kenosha, Wis., Feb. 19 — Ground will 
be broken shortly after April 1 for the 
first unit of the new plant of the Win- 
ther Motor Truck Co., this city. Plans 
are now being completed for the first 
shop building, to be 110 by 400 ft. in 
size, one-story, of fireproof construction, 
with sawtooth roof. 

Winslow Resigns from Hupp 

Detroit, Feb. 19 — P. E. Winslow, who 
for the past 3 years has been in the ex- 
ecutive department of the Hupp Motor 
Car Corp., has resigned his position. 
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a • T> • TJ for a term of 3 years. H. L. McClaren, 

i\JaX-ri£lCin6 ± rOIllS president of the Racine company, and 

Q/JD Q1 1 L. T. Vance, vice-president of the Racine 

«p J-j^UOjO J.X compariy, were elected vice-presidents of 

— the Ajax Rubber Co. The following 

Equal to $9 Per Share— Total wer€ chosen as di !f ct ? rs = £ B * Pa T tte ;" 

a j » 0,0 enfi son, of Chicago; H. L. McClaren, L. T. 

ASSetS Are $8,629,061— V ance, H. C. Severance, Stuart Webster 

Six New Directors and Joseph Weissenbach, of Chicago. 

New York, Feb. 16 — The number of 
directors of the Ajax Rubber Co. has McQuay-Norris Makes Appointments 

been increased from nine to fifteen. The g T Louis Feb. 17 The McQuay- 

new directorate is the representation of Norris Mfg. Co. has added the following 

the Racine Rubber Co., which was re- 8ales representatives to its force: J. 

cently taken over by the Ajax company. H Bishop will travel out of the Kansas 

Net profits of the Ajax and Racine com- city branc h office; A. F. Frost will travel 

panies, for the year ended Dec. 31, ag- out of the Da i las branch office; P. T. 

gregated $1,268,311, equal to ?9 per Egbert and G. T. Parsons will'travel 

share of the outstanding stock. out of the New Yo rk branch office; J. H. 

W. J. Jackson, R. W. Patterson and Griffith, Pittsburgh office, and George 

H. K. Prichitt were re-elected directors Heidenreich, Cincinnati office. 

Combined Balance Sheet Ajax Rubber C<k, Inc., and Racine Rubber Co. for Period 

Ending Dec. 31, 1916 

Fixed Assets: ASSETS 

Stock— Ajax of Delaware $5,000.00 

Stock— Ajax of Oregon ... 5,000.00 

Stock — Motor Association 100.00 

Real estate 62,279.72 

Buildings '. '. 435,032. 19 

Branch furniture and fixtures..! 52,533.38 

Machinery at factories 570,685.48 

Machinery at branches 752.61 

Molds 228,834.07 

Patents .' 1,473.99 

Equipment at branches 400.00 

Tools and equipment 32.909.29 

'Organization expense 47,788.36 

— $1,442,789.09 

Current assets: 

Cash on deposit $395,815.03 

Advance to salesmen and branches 13,954.93 

Personal accounts l,724.ol 

Notes receivable 246,234.24 

657,728.71 

Cash deposited with Fort Dearborn Trust and Savings Bank, Chicago, 111., to 

redeem balance of outstanding Preferred Stock of Racine Rubber Company, ,.„,„,,- 

as per contract 142,107.30 

Accounts receivable: 

Sales ledgers 1,626,111.09 

Deferred assets: 

Unearned insurance $14,678.27 

Redemption of Preferred Stock 3,287.91 

Claims account 843.74 

Branch stock account 87.95 

Deferred inventory adjustment account 43,898.26 

Deposit Kansas City Water Department 5.00 

'Organization expense 21,458.49 

Employees stock contracts 8,500.00 

92,759.62 

Good will 1,842.701.08 

Inventories : 

Finished goods at branches $392,833.34 

Finished goods at Delaware branches 186,258.87 

Finished goods at Oregon branches 102,766.73 

Finished goods at factories 529,693.83 

Crude rubber 944,141.86 

Duck sheeting, etc 282,215.68 

Mill department material in process 34.429.61 

Tire department material in process 129,722.49 

Miscellaneous stores 222,801.91 

— 2,824,864.32 

$8,629,061.21 

•To be amortised over a period of five years. 

LJABILI I ll-.S 

Current liabilities: 
Accounts payable: 

Purchase ledgers $271,313.37 

Ajax of Delaware 5,000.00 

Ajax of Oregon 5,000.00 

Income tax 608.01 

Stock subscriptions 117.00 

Philadelphia Branch Stock account 29.29 

Special deposit account 249,935.00 

Sundry accounts 639.14 

$532,641.81 

Notes payable 

Reserve for depreciation ni'fo? S 

Reserve for bonuses to dealers and others 97,625. Zl 

Reserve for taxes and insurance 49,680.45 

Preferred Stock Racine Rubber Company in process of redemption against which 
deposit with Fort Dearborn Trust and Savings Bank, Chicago, Illinois, is car- 
ried as an asset 142,107.30 

Capital Stock: 

Common— 142,000 shares, par value $50 per share 7.100,000 00 

Surplus and undivided profits to Dec. 31, 1916 155,175.79 

*8.«20 061 21 
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Inter-City Match 
In July 

Reliability Run Starts July 17 
at Buffalo and Lasts 
for 3 Days 

New York, Feb. 17 — Dates for the 
proposed inter-city team reliability match 
were selected to-day at a meeting held 
in the office of the Contest Board of the 
American Automobile Assn., partici- 
pated in by Chairman Kennerdell of the 
A. A. A. Contest Board, Robert Lee 
Morrell, head of the Metropolitan Con- 
sulate, A. A. A.; Samuel E. Hibben of 
Chicago, chairman of the Inter-City com- 
mittee and C. G. Sinsabaugh, secretary. 
The dates chosen were July 17, 18 and 
19 and it was decided to use Buffalo as 
the start and finish of the match, the 
Automobile Club of Buffalo having un- 
dertaken to act as host and to lay out 
the routes and make all hotel arrange- 
ments. 

Teams from Ten Cities 

It was decided by the meeting to limit 
the entry to teams from ten cities, each 
team to consist of from five to ten cars 
each. So far definite assurances of sup- 
port have been received from New York, 
Chicago, Indianapolis, Detroit and Buf- 
falo, while Philadelphia, Boston and 
Cleveland are considering the matter; so 
it will be seen that it will be compara- 
tively easy to fill the entry lists. Each 
city must declare, by May 1, its intention 
to compete and must announce the make- 
up of its team by June 1. The complete 
rules which will be essentially the regu- 
lations which have governed the Chicago 
Inter-Club team matches for the last 10 
years will be framed by a committee 
headed by George F. Ballou, formerly of 
Chicago and now of New York. These 
will be ready by March 1 at which time 
entry blanks will be sent out. 

Each city will be entitled to represen- 
tation on the general committee which 
will make the appointment and hold each 
representative responsible for the make- 
up of the team in his city. At the pres- 
ent time these representatives are: Chi- 
cago, S. E. Hibben; New York, Robert 
Lee Morrell; Indianapolis, H. H. Rice; 
Buffalo, D. H. Lewis; Detroit, W. S. Gil- 
breath. In all probability Harry W. 
Knights will look after the Boston team, 
S. Boyer Davis, Philadelphia and Fred 
H. Caley,, Cleveland. 

Hayes To Build Axles 

Oshkosh, Wis., Feb. 19 — The Hayes 
Machine Co., Oshkosh, Wis., has de- 
veloped a large department which will 
specialize in the manufacture of front 
and rear axles for motor vehicles, in- 
cluding trucks and tractors. 
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Industrial Service by 
N.Y. Bank 

National City Bank Serves 
Customers with Financial 
and Factory Advice 

New York, Feb. 20 — The National 
City Bank has started a new depart- 
ment of industrial service, designed to 
render expert financial advice to cus- 
tomers. It is proposed to deal with prac- 
tical, everyday problems of the factory, 
store, or office, and to supply the latest 
data on industrial problems obtained 
from all sources. 

This new department will take in the 
study of the proper proportions between 
invested, or permanent, capital, and bor- 
rowed capital in connection with applica- 
tions for loans. Too many firms, it is 
stated, are doing too much business for 
the capital invested with them, with the 
result that they are at the mercy of their 
banks when conditions curtail the sup- 
ply of credit. 



Rubber Men Elected Bank Officers 

Akron, Feb. 16 — F. A. Seiberling, 
president of the Goodyear Tire & Rubber 
Co., was elected president of the new 
Ohio Savings & Trust Co. The com- 
pany has just been organized by east 
Akron factory men whose combined pay- 
rolls amount to $2,000,000 per month. 
C. W. McLaughlin, vice-president of the 
Mohawk Rubber Co., was elected vice- 
president; W. E. Palmer, assistant 
treasurer of the Goodyear Co., treasurer, 
and C. F. Ayers, secretary. 

Bieling Heads Marmon Sales in Central 
States 

Indianapolis, Feb. 16 — W. M. Bieling 
has been appointed Central States sales 
manager of the Nordyke & Marmon Co., 
selling Marmon cars in Ohio, Indiana, 
Kentucky and adjacent territories. He 
will make his headquarters at Indian- 
apolis. 

H. H. Brooks has been appointed as- 
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sistant sales manager of the company in 
Indianapolis. Mr. Brooks is well known 
in the trade through his connection with 
the Marathon Motor Car Co., Nashville, 
Tenn. 

Gerald Fitzgerald is now a member 
of the sales department of the Indian- 
apolis company. Mr. Fitzgerald was 
formerly manager of the Minneapolis 
branch of the Remy Electric Co., and 
lately has been engaged in motor truck 
selling. Mr. Fitzgerald will do general 
traveling. 



E. & J. Gross Income $747,822 
Detroit, Feb. 16 — The Edmunds & 
Jones corporation transacted for the 
year ending Dec. 31, 1916, gross sales 
amounting to $2,829,285, from which a 
gross income was derived after a deduc- 
tion of cost of sales of $747,822; the 
general expenses were $185,896; pre- 
ferred and common dividends, $171,625. 
A surplus of $390,301 remained. 

Copper and Rubber Lower 

New York, Feb. 20 — Copper and rub- 
ber prices featured last week's market 
activities. Electrolytic copper rose to 
36% cents a pound, while Lake copper 
reached 37% cents. Rubber prices re- 
ceded last week, possibly on account of 
the delay in the German submarine ac- 
tivity. Tin dropped $5 per 100 lb. to 
$49.50. Lead reached a record quotation 
yesterday, when it quoted at $11 per 100 
lb., a rise of $1.50 for the week. 



Savannah Gasoline Prices Advanced 
Savannah, Ga., Feb. 20 — The whole- 
sale price of gasoline has been advanced 
from 22 cents to 23 cents, and the retail 
price has gone to 26 cents. Many local 
dealers are selling at cost, while others 
at an advance of 1 and 2 cents above 
cost. 

Standard Tool Increases Capital 

Detroit, Feb. 17— The Standard Tool 
Mfg. Co. has increased its capital from 
$35,000 to $100,000. 



Week'* 
Mon. Changes 

.58 



Daily Market Reports for the Past Week 

Material Tuei. Wed. Thurs. Frl. Sat. 

Aluminum, lb 58 .58 .58 .58 .58 

Antimony, lb 30 .30 .30 .30 .30 

Bessemer Steel, ton 65.00 65.00 65.00 65.00 65.00 

Copper, Elec., lb 34)4 .35 .35 .36)4 .36)4 

Copper, Lake, lb 34)4 .35 .35 .37 .37 

Cottonseed Oil, bbl 12.70 12.65 12.50 12.40 12.40 

Fish Oil, Menhaden, Brown, gal 74 .74 .74 .74 .74 

Gasoline, Auto, bbl 23 .23 .23 .23 .23 

Lard Oil, prime, gal 1.36 1.36 1.36 1.36 1.36 

Lead, 100 lb 9.50 9.50 9.50 10.25 10.25 

Linseed Oil, gal 94 .94 .94 .94 .94 

Open-Hearth Steel, ton 65.00 65.00 65.00 65.00 65.00 

Petroleum, bbl., Kans.. crude 1.70 1.70 1.70 1.70 1.70 

Petroleum, bbl., Pa., crude 3.05 3.05 3.05 3.05 3.05 

Rapeseed Oil, refined, gal 1.00 1.00 1.00 1.00 1.00 

Rubber, Fine Up-River, Para, lb 85 .85 .85 .84 )4 .84 

Rubber, Ceylon, First Latex, lb 91 .91 .91)4 .9054 .90 

Sulphuric Acid, 60 Baume 1.00 1.00 1.00 1.00 1.00 

Tin, 100 lb 54.50 53.50 51.00 50.00 50.00 

Tire Scrap, lb 06 'A .06)4 .06 ',4 .06)4 .06)4 
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Federal Truck Sales 
$4,261,009 

Net Profits $680,615 Equal to 
125 Per Cent on Stock— As- 
sets Total $1,987,723 

Detroit, Feb. 19— The Federal Motor 
Truck Co. in its report for the year end- 
ing Dec. 31, 1916, shows gross sales ag- 
gregating $4,261,009.47, an increase of 
$1,307,503.05 over the 1915 total of $2,- 
953,506.42. Net profits were $680,615.20, 
equivalent to 125 per cent on the $500,000 
of outstanding capital stock, or 68 per 
cent on the $1,000,000 of issued stock 
which the company will have after dis- 
tribution of its 100 per cent stock divi- 
dend, April 2. 

The balance sheet lists assets aggre- 
gating $1,987,723.17, which compares 
with $1,166,181 on Jan. 1, 1916. Quick 
assets total $1,540,680.27 against $954,- 
845.26 at the beginning of 1916. Cash 
was $121,426 against $23,986.28, inven- 
tories $804,164.26 against $483,420.92 
and accounts receivable $573,496.65 
against $314,202.92. 

Plant investment was $367,457.26, com- 
paring with $203,156.22 a year ago and 
prepaid expenses amounted to $14,937.60 
compared with $8,179.50. 

Current liabilities amounted to $493,- 
358.99, the increase from $228,269.44 at 
the end of the previous year being at- 
tributable to a larger volume of business. 
Bills payable were $253,363.15 and notes 
payably $200,000. At the end of 1915 
bills payable were $204,925.76. Reserve 
for depreciation and bad debts was $122,- 
263.19 increase from $32,670.38 at the 
end of 1915. 

Capital stock remained at $500,000 
during the year. Accumulated surplus, 
Dec. 31, was $872,100.99, comparing with 
$405,241.18 at the end of the year be- 
fore. From the surplus at the end of 
1916, $500,000 is being transferred to 
capital account to compensate for the 
100 per cent dividend in stock. This 
operation completed will leave the com- 
pany surplus of about $372,000. 

Michigan Corporations Change Capital 

Lansing, Mich., Feb. 16 — The Field 
Motor Co., of Grand Rapids, has dis- 
solved its $100,000 corporation and has 
been incorporated for $500,000. The De- 
troit Piston Ring Co. has been incor- 
porated for $100,000. The All-Season 
Body Co., Jackson, Mich., has been in- 
corporated for $500,000. 

U. S. Rubber To Buy 14 Plants 

New Brunswick. N. J., Feb. 17— 
Fourteen subsidiary plants of the 
Uniteu states Rubber will be taken 
over b.- ~ne parent organization in the 
near future. The stockholders have 
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authorized a $60,000,000 bond issue to 
secure direct control of these companies 
whose stock is already chiefly held by 
United States Rubber interests. 

Col. Samuel P. Colt, president of the 
company, expects a business of $125,- 
000,000 will be done by the corporation 
this coming year, more than half of 
which will be in the footwear trade. The 
tire department, he says, is not showing 
much profit, due to severe competition in 
this product, and the prices are likely to 
increase again. 

Doble Names First Distributers 

Detroit, Feb. 18 — Announcement of 
the first distributers for the Doble car 
has been made by the General Engineer- 
ing Co. The Pacific Kissel Car Co. will 
handle the automobile for California, 
Oregon, Washington, Nevada, Arizona 
and Hawaii. The E. C. Thompson Co. 
will distribute in Minnesota, the Da- 
kotas, Montana east of the Rockies and 
the western half of Wisconsin. 

Woodside Studebaker Plant Supt. 

Detroit, Feb. 19— W. P. Woodside has 
been appointed superintendent of plant 4, 
of the Studebaker Corp. 

Lumpkin Is Silvex Advertising Manager 
South Bethlehem, Pa., Feb. 16 — 
Walter H. Lumpkin has been placed in 
charge of the national advertising cam- 
paign on Bethlehem spark plugs. He 
was made advertising manager for the 
Bethlehem products at a recent meeting 
of the Silvex Co. He has been associated 
with the selling department of the com- 
pany for several years. 



Motor Issues Are 
Stronger 

Fisher Body Features Activities 
with 20-Point Gain— Tire 
Issues Active 

New York, Feb. 20 — Strength in all 
of the industrial stocks was reflected in 
the automobile securities last week. 
Yesterday the issues picked up consider- 
ably despite the weakness in Bethlehem 
Steel, which has more or less of a potent 
effect on the trend of security prices. 

Fisher Body preferred featured the 
activities last week by registering a gain 
of 20 points, reaching 110. Fisk Rubber 
common was strong and also a feature 
with a rise of 15 points. Maxwell issues 
were active as were General Motors, 
Chevrolet, United Motors, Saxon and 
Willys-Overland. 

White and Continental Motors were 
active on account of rumors of dividend 
action. An increase in the White Motor 
dividend to a 10 per cent basis next 
quarter is being discussed in Wall Street. 
The meeting takes place early in March. 
Continental Motors, it is stated, will 
place the common stock upon a regular 
dividend basis about April 1. 

General Motors common stockholders, 
it is stated, will be treated to a substan- 
tial increase in the dividend this April, 
because nearly all the old stock has been 
exchanged. The initial payment of $1 a 
share last month was ho indication of 
what the regular rate was to be when 



the transition in corporate form is ef- 
fected. It is probable that the coming 
declaration will be at least 1% per cent 
and possibly 1% per cent. General 
Motors is earning a 6 per cent or 7 per 
cent regular rate at least five times over. 

Amazon Rubber Co. Incorporated. 

Akron, Feb. 16 — The Amazon Rubber 
Co, has been incorporated under the 
laws of Ohio for $500,000. L. J. Schott, 
president of the Amazon Tire & Rubber 
Co., states that the new company it 
formed for the purpose of buying out 
the older concern, and will operate and 
enlarge the present plant. 

National Tire Incorporates for $1,000,000 
East Palestine, Ohio, Feb. 17 — The 
National Tire & Rubber Co. has been in- 
corporated for $1,000,000 to manufac- 
ture tires and tubes. Incorporators are: 
R. E. Waldo, H. A. Clark, H. B. Callahan, 
V. A. Sturgeon and H. C. Johnston. 



To Exhibit Universal Valveless Engine 

Muskegon, Mich., Feb. 16 — One of 
the new valveless engines manufactured 
by the Universal Valveless Motor Co., 
of this city, will be exhibited at the 
Grand Rapids Automobile Show Feb. 19- 
24. 

Minnesota May Raise Fees 

St. Paul, Minn., Feb. 17 — Much auto- 
mobile legislation is before the Minne- 
sota legislature at its bi-yearly session. 
Bills have been introduced to raise the 
automobile registration fee to $5 a year, 



Automobile Securities Quotations on the New York and Detroit Exchange 



Bid Asked 

•Ajax Rubber Co «> "0 

*J. 1. Case T. M. Co., pfd 82 85 

( halmers Motor Co., com 25 30 

Chalmers Motor Co., pfd 

•Chandler Motor Car Co 96 98'/, 

Chevrolet Motor Co 102 107 

Fisher Body Corp., com 35 40 

Fisher Body Corp., pfd 110 120 

Fisk Rubber Co., com 75 85 

Fish Rubber Co., 1st pfd 101 105 

Fisk Rubber Co.. 2nd pfd 95 102 

Firestone Tire ft Rubber Co., com 136 138 

Firestone Tire & Rubber Co., pfd 107 107 

•General Motors Co., com 108 108J4 

•General Motors Co., pfd :.. 88V5 89 

•B. F. Goodrich Co., com S6'/i 57 V, 

•B. F. Goodrich Co., pfd 109 110^ 

Goodyear Tire ft Rubber Co., com 2S4 258 

Goodyear Tire ft Rubber Co., pfd 106M 107 !4 

Grant Motor Car Corp : 5 

Hupp Motor Car Corp., com 6 

Hupp Motor Car Corp., pfd 

International Motor Co., com 15 



Net 
Ch'ge 



International Motor Co., 1st pfd 

International Motor Co., 2nd pfd 

•Kelly-Springfield Tire Co., com 5454 

•Kelly-Springfield Tire Co., 1st pfd 90 

•Lee Rubber & Tire Corp 20K 

•Maxwell Motor Co., Inc., com 55 

•Maxwell Motor Co., Inc., 1st pfd 68 

•Maxwell Motor Co., Inc., 2nd pfd 34j£ 

Miller Rubber Co., com 250 

Miller Rubber Co., pfd 105 

Packard Motor Car Co., com 

Packard Motor Car Co., pfd 

Paige-Detroit Motor Car Co 38J4 

Peerless Truck & Motor Corp 14 

Portage Rubber Co., com 162 

Portage Rubber Co.. pfd 

Regal Motor Car Co., pfd 27 

Reo Motor Car Co 3514 

•Saxon Motor Car Corp \ 52 

Springfield Body Corp., com " 70 



8 

\7 
70 
30 
58 
9.1 
22 
55 M 
69 
35 'A 
254 
107 
150 
102 
39K 
18 
165 

33 

IV 4 

80 



+ y. 

+ 7 

+26 
+is 



—1 

+3X 

— 'A 

+iy, 

— •/, 

—16 

+2 



+ 3% 
+ 2 

+4 

+ 1M 
+ '4 
+ 5 
— X 



+ Yt 
—2 



+5 




Ch'ge 



Bid 

Springfield Body Corp., pfd HO 

Standard Motor Construction Co 6 

'Stewart-Warner Speed. Corp 84J4 

•Studebaker Corp., com 104J4 

•Studebaker Corp.. pfd 106 

Swinehart Tire & Rubber Co 80 

United Motors Corp 40J4 

•U. S. Rubber Co., com 53 H 

•U. S. Rubber Co., pfd 106 

•White Motor Co 48 54 

•Willys-Overland Co., com 3254 

•Willys-Overland Co., pfd 9754 

•At close Feb. 19, 1917. Listed N. Y. Stock Exchange. 

OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 

Net 

Bid Aeked 

ACTIVE STOCKS 

Auto Body Co 

Chalmers Motor Co., com 128 

Chalmers Motor Co., pfd 6M 

Continental Motor Co., com 954 

Continental Motor Co., pfd 98 

Ford Motor Co. of Canada 

General Motors Co., com 

General Motors Co., pfd 

Maxwell Motor Co., com 

■ Maxwell Motor Co., 1st pfd 

Maxwell Motor Co., 2nd pfd 

Packard Motor Car Co., com 

Packard Motor Car Co., pfd 1007-ji 

Paige-Detroit Motor Car Co 38 7A 

W. K. Prudden Co SOX 

Reo Motor Car Co 3{j| 

Studebaker Corp., com 

Studebaker Corp., pfd ' 

C. M. Hall Lamp Co " 



3354 

99 
255 



148 

101 « 
39 
50X 
36tf 



-MM 



Atlas Drop Force Co ... . 

Kelsey Wheel Co 

Regal Motor Car Co., pfd 



INACTIVE STOCKS 



38 
27 



32 



33 
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deprive drivers convicted of intoxication 
while driving of license for 3 months, 
to make it a felony to steal a car, to 
make possession of automobiles with 
altered factory numbers prima facie evi- 
dence of theft, a tax of 25 cents per 
horsepower and 25 cents per 100 lb. on 
motor vehicles, to be in lieu of other 
taxes on the vehicles. 

A dimmer bill has been offered pro- 
hibiting use of lights which project more 
than 3 feet above the surface of the road 
75 ft. ahead of the car, exempting fire 
apparatus and publicly-owned vehicles, 
and providing for examination of lights 
by county sheriffs and a fee of 25 cents 
for certificate of examination. 

Another bill is planned to compel all 
vehicles to carry lights at night. A 
second will permit county commissioners 
to compel installation of safety signals 
at dangerous railroad crossings, and a 
third to prohibit manufacture of sleighs 
other than those 56 in. of width at the 
runners. 

$2,000 Bond for Pennsylvania Owners 
and Operators 

York, Pa., Feb. 17— A bill is being 
prepared which will require every owner 
of an automobile or motor truck to file 
a $2,000 bond when he applies to the 
State Highway Department for a li- 
cense, operators and chauffeurs being 
required to do the same thing. The 
bond would be used for the benefit of 
any person obtaining judgment for in- 
jury caused by the automobile. 

Among the revenue raising legisla- 
tion being discussed is the measure for 
a new minimum automobile license of 
$12. The present minimum is now $5. 
It is estimated that the new minimum 
of $12 would add to least $750,000 to the 
State revenues. 

Pennsylvania's receipts from automo- 
bile licenses this year have aggregated 
$1,625,000, which is more than $425,000 
more than received up until this time in 
1916. The total receipts during last 
year were $2,325,000 in round numbers. 
Thus far there have been 136,500 pneu- 
matic tire cars licensed and 10,560 solid 
tired machines or trucks. Last year 
there were 11,732 solid tired machines 
licensed. 

Dealers' Service Bureau in California 

San Francisco, Feb. 17 — The Motor 
Car Dealers' Service .Bureau of Cali- 
fornia has been established and has 
opened offices at 1111 Post Street. The bu- 
reau will operate in practically any ca- 
pacity for Pacific Coast dealers ; will fur- 
nish lists of cars sold, assist in obtaining 
distributers and dealers, handle adjust- 
ments, claims, legal matters and col- 
lections, secure signatures to contracts, 
handle advertising and publicity, secure 
parts and close contracts, etc. 



St. Louis Factories 
on Peace Basis 



Car Sales Expected to Double 
in 1917— Truck Sales to 
Gain 200 Per Cent 

St. Louis, Feb. 17 — St. Louis factories 
for the past 2 years have been on a 
peace basis. They have not taken war 
orders in any large quantities and there- 
fore do not expect any business slump 
when the war is over. With the prospect 
of uninterrupted prosperity the dealers 
here predict that the automobile business 
will gain 100 per cent in 1916 over 1917. 
The truck sales are expected to go up 
200 per cent. 

The state department is prepared to 
issue 150,000 licenses this year. So it 
would appear that others share the deal- 
ers' optimism when they place Missouri 
sales at 50,000 vehicles. If Missouri 
buys 50,000 vehicles this year, St. Louis 
should sell, wholesale and retail, 65,000, 
a new vehicles business of $45,000,000. 

St. Louis is a merchandising city. 
Eugene Smith, secretary of the Mer- 
chants Exchange, through which grains 
and other farm products are sold, is the 
official statistician of the city. He gives 
these figures for the 1915 jobbing busi- 
ness in several lines: Drygoods, $75,000,- 
000; groceries, $65,000,000; boots and 
shoes, $55,000,000; lumber, $40,000,000; 
woodenware products, $20,000,000; elec- 
tric industries, $18,000,000; soaps and 
candles, $16,600,000; tobacco and cigars, 
$55,000,000; hardware, $50,000,000; auto- 
mobiles, vehicles, farm implements, $20,- 
000,000. 

Mr. Smith's figures for 1916 have not 
all been tabulated but he says that the 
increase will not be less than 30 per cent 
over 1916. 

Bank clearings for the past 3 years 
were: 

1914 $3,888,851,608 

1915 4,153.529,336 

1916 5,370,977,392 

Jan., 1916 ■. $429,456,675 

Jan., 1917 590,495,304 

The prosperity of the workers in this 
community always is reflected in the shoe 
making business. Probably 60 per cent 
of the shoe trade here is home manu- 
factured. Three factories showed a total 
increase of $2,794,867 in business in the 
past year. 

Beer is another prominent industry 
and it amounts to about $35,000,000, out 
of which more than 7000 persons get a 
living wage. Comparatively new indus- 
tries here are in heavy cast iron ma- 
chinery, which is growing into a good 
total. The electric manufacturing busi- 
ness is going ahead rapidly. It was 
hampered for some years because two of 



the largest concerns were tangled in 
patent litigation, which is settled and 
they are forging ahead. 

Also the automobile equipment busi- 
ness is employing a constantly increas- 
ing number. This includes two new tire 
concerns, a number of body factories, the 
outgrowth of the old buggy making busi- 
ness, and some specialty factories. The 
building campaign for the year is set 
for heavy increases by reason of a school 
building campaign for which $3,000,000 
in bonds have been voted and contracts 
already let for office buildings. 

The tonnage in 1915 was: tons re- 
ceived, 30,684,935; tons shipped, 22,252,- 
181. Secretary Smith says that 1916 will 
show an increase of more than 15 per 
cent, according to figures that include 
railroads in all directions but not all 
roads. 

The nearby country is largely agricul- 
tural. Last year was the most prosper- 
ous, by reason of selling prices, ever 
recorded. The planting of winter wheat 
has been 10 per cent greater. At this 
time the prospect is good except for 
moisture and it is too early to worry 
about that. The Illinois coal mines are 
working to capacity at high prices and 
the Missouri lumber and zinc and lead 
regions are enjoying excellent pros- 
perity. The only drawback is a lack of 
labor. 

Truck Field Grows 

As to trucks: The dealers say that the 
factories are keyed up to high production 
because of war orders and now must 
find a new field. So they are going to 
increase the selling power in U. S. agen- 
cies. The opening of a free bridge across 
the Mississippi has opened a vast field. 
Previously the cheapest toll across the 
river for an automobile was 70 cents a 
round trip. Heavy vehicles cost more. 
As a result the merchants would wait 
until the freight cars were brought 
across, even when switching tonnage was 
charged and terminal blockades delayed 
shipments. Now coal and other firms 
are negotiating for trucks to haul much 
of this freight across the free bridge, 
built by the city. One coal firm is 
negotiating with a local truck dealer for 
a dozen of his highest priced trucks and 
a larger fleet of trailers. 

The Allies have bought 230,000 horses 
through the East St. Louis horse and 
mule market since the war began and 
have paid more than $42,000,000 for 
them, an average of about $190 per 
animal. Thus the sale of a team pro- 
vides money for an automobile, and gaso- 
line is cheaper than hay at present 
prices. Anyway, feed brings more profit 
fed to a growing colt or calf which is 
sold at the end of the growing season 
than when fed to an adult animal. This 
has provided farmers with means to buy 
automobiles. 
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About St. Louis in a general way, re- 
member that it is: 
The fourth city. 

That 825,000 people live in the city 
and 1,000,000 in the immediate trade 
district and 40,000,000 people within 600 
miles. 

That this was the only city of size 
that has not had a freight embargo de- 
clared against it this winter and this 
fact is proving attractive to many large 
manufacturing concerns who are estab- 
lishing assembly plants and branch fac- 
tories here. 

That St. Louis manufacturers did not 
get excited over munition orders. This 
city did as little business along this line 
as any city of importance and most of 
the factories that did take contracts have 
gotten out from under and now have 
their employees working in other lines. 
The shoe dealers refused to make army 
shoes but are overwhelmed now with 
orders for civilian shoes for warring 
countries. The electrical concerns and a 
few foundries took some orders, but have 
completed them and have taken up other 
lines without loss of working force. 
About the only lines continued are dun 
stock factories and these have prepared 
for the future. 

To Mobilize Women Motorists 

Atlantic City, N. J., Feb. 16— Amer- 
ican women are being prepared to care 
for the transportation facilities of the 
country in the event of war by the Na- 
tional League for Women's Service of 
New York, and by the first division, 
Women Motor Drivers' League, Atlantic 
City, N. J. 

The aim of the societies is to train 
women so that they may take the place 
of men in motor bus or street car lines, 
or so that they may run ammunition, 
food, ambulance or relief cars in actual 
fighting territory. In case of invasion 
these forces would be used to carry the 
women and children from the invaded 
territory. 

Mrs. I. Wolcott Thomas, 27 East 
Sixty-second Street, New York, is chair- 
man of the motor division of the Na- 
tional League, and has started a class 
for women drivers at the West Side Y. 
W. C. A. Mrs. Mary Walker Harper, 
Atlantic City, is the organizer of the 
Women Motor Drivers' League. She 
hopes to put the league on a nation- 
wide basis, and has offered its services 
to Governor .Edge of New Jersey and 
President Wilson. The first division, 
Atlantic City, meets from time to time 
in the Hotel Warwick. 



Double Seal Valve Co. Moves 
New York, Feb. 19 — The Double Seal 
Tire Valve Co. has moved from this city 
to 139 Beaubein Street, Detroit. 



14,000 1916 Cars in 
Kentucky 

Buyers Form Bulk of Attend- 
ance at Louisville Show- 
Territory Prosperous 

Louisville, Ky., Feb. 17 — Attendance 
at the Louisville show, held in the Jeffer- 
son County Armory during the past 
week, was made up of buyers rather than 
sightseers. There were forty-seven makes 
of cars displayed, of which thirty-one 
were gasoline passenger automobiles, 
three electrics and thirteen gasoline 
trucks. There were about a dozen ac- 
cessory exhibits. 

Business Is Better 

Business in Louisville is far better 
than it was at this time last year. A 
conservative estimate based on interviews 
with dealers shows an increase of about 
50 per cent so far this year over the 
same period in 1916. A few agents de- 
clare business is 75 per cent better, but 
this is the exception rather than the 
rule. 

The automobile in Kentucky experi- 
enced its most prosperous year' in 1916. 
The actual increase in registration was 
12,000 for the year. The sales of new 
cars probably reached the total of 14,000. 

Of these 14,000 new cars about 80 
per cent were cars priced under $1,000, 
many of them under $500. 

There is every indication that the col- 
lections for 1917 will run to $275,000, 
as the same proportion of increase would 
give a total of 60,000 cars. 

The estimated population of metro- 
politan Louisville to-day is 326,000; 
within a 20-mile radius, 400,000. The 
city is the largest exporting center in 
the world for tobacco and whiskies. It 
is the largest grain market in the coun- 
try outside of Chicago, as well as the 
largest livestock market. Louisville also 
is the principal mahogany market and 
manufacturing center in America. Other 
great industries here are: agricultural 
implements, porcelain-lined bathtubs, 
paints, varnishes, cement, chewing gum, 
cottonseed oil, cottonseed oil products, 
organs, hardware, boxes, barrels, stoves, 
millinery, window shades and loose-leaf 
ledger supplies. 

Totaling nearly $1,000,000,000, an in- 
crease approximately of $200,000,000 over 
1916, the previous best mark, bank clear- 
ings in Louisville for the past year 
reached the highest figure in the city's 
history. 

With the exception of 1914, when 
there was a decrease of nearly $50,000,- 
000, Louisville clearings have steadily in- 
creased since 1908, the year following 
the panic. Louisville's progress has been 



rapid and substantial, and to-day the 
city's exchanges are in greater volume 
than a number of other cities of equal 
size or larger, including Indianapolis, 
Buffalo, St. Paul, Seattle, Denver, Provi- 
dence, Columbus and Toledo. 

Kentucky, with a gross area of 40,698 
square miles, had a population of 2,386,- 
866 on Jan. 1, 1917. There is only one 
automobile for every seventy-five persons 
in the Bluegrass State to-day, which in- 
dicates what immense possibilities Ken- 
tucky holds for the sales organizations 
of the automobile factories. 

The principal crops of Kentucky in 
1916 possessed a farm value of approxi- 
mately $187,531,590, an increase of $58,- 
267,000 over 1915. An increase of more 
than $4,000,000 in whisky tax during the 
calendar year 1916 over the preceding 
year brought the grand total of internal 
revenue collections for the same period 
to a new record in the fifth district of 
Kentucky. 

Leaf tobacco is bringing the highest 
prices in more than 10 years. According 
to the United States Department of Agri- 
culture, Kentucky raised 435,600,000 lb. 
of tobacco in 1916, with an average farm 
value on Dec. 1 of 12.7 cents a pound or 
a total value of $55,321,200. The crop 
of 1915 was estimated at 366,400,000 lb., 
and the average farm value on Dec. 1, 
1915, was 7.8 cents a pound, making the 
total value of the crop $27,889,200. Thus 
it may be seen that the crop of 1916, al- 
though only 79,200,000 lb. larger than 
that of 1915, had a value twice as great. 

The corn crop was worth $82,824,000, 
as compared with $58,000,000 for 1915. 
Besides, the supply of live stock and its 
value and minor farm products rank far 
above those of 1915. Thus it may be 
seen that this territory is in possession 
of a tremendous buying power, and its 
business pursuits are less susceptible to 
the effects of the great war than those 
of many other parts of the country. 



Hess-Bright Opens Two Branches 

New York, Feb. 16 — The Hess-Bright 
Manufacturing Co. has opened two 
branch sales offices — one for the eastern 
portion of the country at 1974 Broad- 
way, New York, and one for the central 
section at 1036 Guardian Building, 
Cleveland. H. E. Brunner is in charge 
of the New York office and is assisted 
by H. A. Fonda. The Cleveland office is 
under the direction of R. E. Clingan, as- 
sisted by Walter Rippien and M. S. Mc- 
Nay. 



Swedish Hupmobile Dealer in Detroit 

Detroit, Feb. 16 — Seth A. Hoagmann, 
dealer in Sweden for the Hupmobile, is 
in Detroit. Mr. Hoagmann's headquar- 
ters in Sweden are Stockholm. 
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Kansas City Tractor Show Breaks All Records 

Bigger and Better Than Last Year*s Show— S. A. E. Holds 
Banquet and Discusses Tractor Design — Construction 
Generally Improved— 35, 000 to 45, 000 Machines Built in 1916 



Kansas City, Feb. 17— The tractor 
show is much bigger and in every way 
much better than that held a year ago. 
There is good reason to regard Kansas 
City as the natural center for a Na- 
tional tractor show, just as New York 
and Chicago are centers for automobile 
exhibitions. Great credit belongs to the 
K. C. Tractor Club, which organized last 
year's show and improved upon it this 
year. Composed mainly of dealers, it is 
none the less a body well qualified to talk 
tractor engineering, having a large share 
in the fund of available experience. 

Simultaneously with the show the 
S. A. E. descended upon Kansas City and 
held a banquet on Feb. 14 at which over 
160 tractor men were present. Talk cen- 
tered upon the subject of standardization, 
prominent among the speakers being 
H. L. Horning, who has just been made 
chairman of the newly appointed tractor 
division of the standards committee. 
Tractor design is consolidating fast and 
it needs its standards to grow up with 
it; and tractor makers are ready, and 
eager for the standards. 

Tractors have improved astonishingly 
in the past year, in fact, it appears that 
some definite line of development can now 
be tracted. A year ago tractor design 
was quite haphazard; there was no 
definite design that the buyer felt certain 
of. To-day the corner has been turned, 
and it is generally conceded that trac- 
tor design has started forward on a more 
definite line. There are in the show sev- 
eral old style machines built by the big- 
gest makers, but it has been generally 
whispered that these big makers have in 
their experimental shops the new ma- 
chines that correspond with the more ad- 
vanced thought of tractor design. Two 
or three big companies, it is understood, 
are keeping such quiet until they are 
ready to bring out their new models. 

1916 a Big Year 

Last year was a big year in trac- 
tordom. The makers started out to 
build 50,000 tractors, but they did not 
reach the mark. The output ranged 
somewhere between 35,000 and 45,000 ma- 
chines. Nobody seems to know exactly 
where, but all agree that the 50,000 total 
was not reached. For 1917 the makers 
are talking of 100,000 machines, but here 
again the conservatives claim that 70,- 
000 will be the possible limit of the year. 

The general consensus of opinion is 
that the four-cylinder vertical engine will 



dominate the field, with a few six-cylin- 
ders perhaps for exceptionally large jobs. 
At present some large production con- 
cerns are marketing the horizontal two- 
cylinder design, but sentiment is that 
they are already over the fence and pre- 
pared to bring out vertical jobs. The 
vertical motor is placed longitudinally be- 
tween the front wheels, much as in a 
truck or car. 

To-day the four-wheel tractor gives 
evidence of also dominating the situation, 
but this path of development is not nearly 
so clearly denned as that of the vertical 
engine. There is more or less of an ar- 
gument between the four-wheel designs 
and those using three wheels with a single 
wheel for steering in front. Both use 
practically the same arrangement of en- 
gine, clutch and power transmission with 
the two driving wheels in the rear. Those 
using the single wheel in front argue 
that they can turn in less space, which is 
very essential in farming; the four-wheel 
exponents argue that there is not suffi- 
cient weight on the single front wheel 
for correct steering at all times, and 
further than the three-wheel design is 
not so well suited for road work as the 
four-wheel. 

There is very general agreement that 
two driving wheels are needed at the 
rear and that those designs using only 
one rear driving wheel are bound to go 
sooner or later. The argument is ad- 
vanced that they upset too easily and 
that there is not enough weight on the 
steering wheel or wheels. 

One of the biggest changes that came 
over the tractor industry last year was 
the more general use of kerosene and also 
the filtering of air entering the car- 
bureter. 

Heavy Fuel Necessary 

Of just as great importance as filters 
has been the more general use of a fuel 
a little heavier than gasoline. The farm- 
ers call it kerosene but it is generally a 
fifty-fifty mixture of gasoline and kero- 
sene. It is hard to sell a tractor to-day 
unless it will use kerosene. A year ago 
there was no such demand. Then gaso- 
line was relatively cheap, but the increase 
in price has quite changed the farmer's 
attitude. Now he demands kerosene 
whether he uses it or not. The tractor 
makers and the carbureter makers have 
risen to the occasion and provided de- 
vices that will handle kerosene, but even 
this is no assurance that such is being 



used. The opinion is very general that 
very few farmers are using pure kero- 
sene, but that most of them are mixing 
it with gasoline. 

Engine makers have met many obstruc- 
tions in refining their motors for trac- 
tor work using kerosene. They have 
found much pre-ignition which has re- 
sulted in a complete redesign of the com- 
bustion chamber so as to rid it of all hot 
spots which might lead to pre-ignition. 
This has been no small job, in short, has 
been a real engineer's task. Spark plugs 
have given trouble, but it has generally 
been remedied by better water jacketing. 
The trouble of kerosene working into the 
lubricant in the crankcase has been 
largely overcome by better piston and 
ring fitting. The net result is that the 
tractor has had a very great influence 
on the automobile and the truck, and we 
are getting better car and truck engines. 

There are many other ways in which 
farm tractors are being improved. The 
gearsets are vastly superior to a year 
ago, and now the rule is to inclose every 
part of a tractor as well as and better 
than on a car. 

Tractor Rating Unsettled 

There are many unsettled points in 
tractor development and one of the major 
ones is tractor rating. In the early days 
of motor car design we adopted what was 
known as a horsepower rating equation, 
which has been generally used ever since, 
but which has not proved very satisfac- 
tory, and can scarcely have been called 
a complete success. In the tractor field 
they have what is known as a rating 
which includes draw bar and belt power, 
each tractor having a large pulley for 
belt drive, as often 60 per cent of a trac- 
tor's work is driving machinery by means 
of its belt. At present these ratings are 
too variable and already the makers have 
set to work to settle upon some standard 
system, so that all will talk in the same 
terms on this subject. 

As to the eventual type of tractor little 
can be said, excepting commenting on 
the general statement that many think 
the eventual tractor will have to combine 
work on the farm with work on the road 
a little better than it does to-day. The 
tractors are generally designed to plow, 
harrow, draw binders, moving machines, 
seed drills, harrows and other tools for 
soil cultivation. But the farmer must 
transport his grains to the depot, and 
must do many other road jobs. One trac- 
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tor maker with this in mind has designed 
a machine with five wheels, two steering 
wheels in front and three wheels in a row 
at the back. The center back wheel is a 
very wide one for work in the fields, and 
at either side is a narrow wheel. In less 
than an hour the broad center wheel can 
be removed and wood tires fitted to the 
two outside wheels, thereby giving a very 
good machine for road work, with speeds 
claimed as high as 5 or 6 m.p.h., rela- 
tively high compared with speeds of 2 or 
3 miles as needed in plowing. 

Nobody feels very certain on this ques- 
tion of a' combined machine for soil cul- 
tivation and road work. The farmer has 
bought his automobile, which often costs 
him as much as a tractor, and it is 
assumed that he will soon buy a truck, 
which should care for all transportation 
work. This would leave the question of 
tractor design solely up to that for soil 
cultivation with the necessary belt drive 
for running farm machines. With such 
an avalanche of converting devices for 
Fords, Overlands, Buicks, Studebakers 
and Dodges making them into light 
trucks, it "will not be surprising to see 
these in very general use, and doing 
their part to powerize the farm. 

One tractor maker has developed a two- 
wheel design which occupies a similar 
position to that of the tractor used in 
the truck field, which is a very short 
four-wheel machine designed to have the 
front end of the trailer carried on it. 
In the farm tractor field this maker has 
a two-wheel machine incorporating the 
engine, transmission and everything that 
goes with it. This two-wheeler can be 
hitched in front of a mowing machipe, a 
binder, a set of plows or any other farm 
implement. 

Starr Leaves Overland to Go with Leavltt 

Los Angeles, Cal., Feb. 17 — L. V. 
Starr, manager of the Overland branch 
here, has resigned after 6 years' con- 
nection with the company. O. B. Hender- 
son has been named as acting manager. 
Mr. Starr joins J. W. Leavitt & Co., 
former Overland distributor in Cali- 
fornia, whose interests were purchased 
by the Willys-Overland Co. for $1,000,- 
O00, as vice-president and one of the di- 
rectors. Mr. Starr will be in charge of 
affairs in the southern half of the State, 
and A. D. Plughoff, another vice-presi- 
dent and director will be in charge in the 
north. 

U-S-L Changes 

Niagara Falls, N. Y., Feb. 15 — J. A. 
White, formerly manager of the Boston 
and Chicago branch offices of the U. S. 
Light & Heat Corp., has been appointed 
manager of sales of the battery depart- 
ment with offices in this city. 

W. W. Halsey has been appointed 
manager of the New York sales office. 



Dealers in Kansas City Territory Need 
Cars and Trucks 

Many Sales at Kansas City Show— Territory Will Need 80,000 
to 90,000 Cars in 1917— Zinc, Oil and Agricultural 
Outputs Render People Prosperous 



Kansas City, Mo., Feb. 17 — It is what 
the dealers can get — not what they could 
sell — that governs automobile buying in 
Kansas, Oklahoma and Missouri this 
year. A conservative estimate gives an 
increase of $30,000,000 in business and 
this increase is based on what cars the 
factories have agreed to ship into this 
territory and not what the dealers could 
sell. Of over 100 dealers interviewed 
from all parts of this great country over 
90 per cent made the statement that they 
would sell all the cars the factory would 
ship them and bemoaned the fact that 
their contracts were limited. 

At the Kansas City automobile show 
which closed Saturday, a total of 204 
cars and 44 trucks was exhibited. This 
was by far the finest show ever held in 
the Southwest and it could compare 
with the Chicago show both in magni- 
tude and in the amount of business done. 
There was a gate attendance of over 
140,000 people during the week and all 
records for outright buying and for plac- 
ing of dealers were surpassed. 

Unofficial figures place the attendance 
for the Kansas City show at 196,000; this 
is one-third greater than last year. The 
total number of dealers registered to 
date is 3300. It is estimated that 6500 
dealers from out of town will register be- 
fore the show closes. 
. It seems certain that Kansas, which 
added 30,000 automobiles to its registra- 
tion last year, in the 12 months ending 
July 1, and which had 114,373 automo- 
biles licensed on Jan. 1 this year, will 
want at least 60,000 more cars in 1917. 
Kansas will also take probably as many 
trucks as it can get. 

Oklahoma, which gained 27,588 auto- 
mobiles in 1916, or 116 per cent, and now 
has 52,239 registered, probably will buy 
30,000 or 40,000 this year, maybe more — 
for it is said that most of the cars last 
year were sold to farmers, the cities not 
yet having made a corresponding in- 
crease. 

102,000 Cars Needed 

Missouri, which registered 103,587 
cars in 1916, a gain of 31,000 over 1915, 
has already registered 69,143 in 1917, in- 
dicating a possible total for the year of 
around 140,000. In the Western half of 
the State, the 1916 registration was 58,- 
035 — the territory to which Kansas City 
distributes — so that it seems safe to men- 
tion 22,000 cars as the possible distribu- 
tion from Kansas City to Missouri this 
year. 



To keep to the exact figures of these 
guesses, this means about 102,000 cars — 
not counting trucks — which may be esti- 
mated as the distribution from Kansas 
City to its immediate territory; with 
good conditions, the number is likely to 
be largely increased in Kansas and Okla- 
homa, possibly to 130,000. Serious set- 
backs in agriculture, live stock or oil 
might reduce the total to 80,000 or 90,000 
in the three States. 

Surprisingly, the vast growth of the 
industry in this territory is thriving at 
this moment in the face of a rather poor 
prospect for the 1917 wheat crop, in- 
creased cost of cars and increased 
cost of living. Then why all the pros- 
perity? People are buying new because 
the 1916 crop was a record breaker. 
The fortunes accumulated from this year 
of prosperity were not all spent. More- 
over the people of the community are 
looking at a possible poor 1917 crop sea- 
son as a fitting time to prepare them- 
selves for another record breaker in 
1918 and they are buying trucks and cars 
for two things. One is to give them the 
necessary motor equipment for intensi- 
fied farming, the other is to give them 
comfortable passenger cars for business 
use in getting to and from the city and 
to give a hard working family its hours 
of pleasure. 

The zinc and lead mining district of 
Missouri, Kansas and Oklahoma pro- 
duced 34 per cent more in 1916 than 1915, 
or $10,000,000, and the past year was a 
banner year in production, value and ex- 
pansion of operations. The Joplin dis- 
trict and other larger centers are prom- 
ising fields not only for automobiles, but 
for trucks — and there seems an especially 
interesting prospect for electric vehicles. 

There figures into the new prospective 
wealth startling discoveries of vast quan- 
tities of oil under Kansas. The State is 
being drilled in practically every section 
and already there are producing wells 
which are making land owners rich. The 
oil boom is the talk of the territory and 
perhaps every third person is an investor 
in oil stocks. Furthermore, most of this 
invested money goes back into the de- 
velopment of the wells, purchase of sup- 
plies and all channels which tend toward 
rapid growth of the business. The 
United States geographical survey gives 
the following figures for Kansas oil pro- 
duction : 

In 1909, 1,263,764 bbl.; 1910, 1,128,668 
bbl.; 1911, 1,278,819 bbl.; 1912, 1,692,796 
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bbl.; 1913, 2,375,029 bbl.; 1914, 3,103,385 
bbl.; 1915, 2,823,487 bbl. This is a total 
of 28,074,071 bbl. The estimated future 
production of 40,000,000 bbl. has been en- 
tirely abandoned due to the recent dis- 
coveries of vast new fields. 

Grain and Stock Raising 

Kansas City territory is primarily a 
grain and stock raising territory. 
Furthermore there is a great acreage 
suitable for farming which is still unde- 
veloped. In districts where rainfall is 
slight and winds are high and frequent, 
it is now being realized that mechanical 
tilling of the soil by use of tractors will 
permit of exceedingly profitable crops, 
therefore, in another year or two we will 
find in this territory not only intensified 
mechanical farming on farms already de- 
veloped, but we will find the opening up 
of great new fields. The values of the 
1915 and 1916 crops in Kansas, Oklahoma 
and Missouri are as follows: 

State 1916 1915 

Kansas ...$314,453,000 $260,517,000 
Oklahoma . 223,723,000 171,774,000 
Missouri .. 260,049,000 239,399,000 
There are your figures for that bumper 
year. Kansas value has increased over 
$53,000,000, Oklahoma over $51,000,000 
and Missouri over $20,000,000. There is 
little wonder that the farmers are will- 
ing to spend some of this money on cars. 

Looking on the worst side of it first, 
let it be mentioned that Missouri's gain 
was largely brought about by unprece- 
dented high prices. There is less pos- 
sibility in this State, as its acreage al- 
ready cultivated takes in about all the 
available farm ground, however, the 
eastern part of the State has had bad 
corn seasons for 2 years. 

Kansas has an increased acreage of 
2 8/10 per cent in the winter wheat this 
year or a total of 8,887,000 acres. There 
has been a shortage of moisture and the 
excessive winds help to blow what little 
moisture there was out of the soil so that 
the crop loss this year is going to be in 
the neighborhood of $30,000,000 from 
present indications. However, this may 
be considerably decreased by planting 
other crops on the same ground. It is 
claimed that practically all of this loss 
could have been done away with had the 
farms been tractor instead of horse 
equipped. The proper time for plowing 
last summer was during a spell of exces- 
sive heat when it was not humane to take 
the horses out of the barn. Because of 
this fact the crop was plowed late and 
at an unfavorable time. 

Corn and hay must be considered in 
connection with live stock and the 1916 
year live stock growing in the Kansas 
City territory was almost unbelievably 
large. In fact while the production was 
increased well over normal, the profits 
were abetted by the highest prices ever 
seen from all classes from prime fed to 



stackers. Receipts of cattle last year 
were 2,177,468 head against 1,860,235 in 
1915. Furthermore January, 1917, prices 
exceed the levels of the same month of a 
year ago. 

Comparison of prices the first week of 
February with the same week in 1916 
shows about 30 per cent increase all 
down the line. While commission men 
had feared a slump in the receipts in the 
first 6 months of 1916, the arrivals are 
still holding up and every beef animal 
sells from $15 to $35 per hundred more 
than a year ago. 

Last year gave another record in 
sheep as to the total money paid although 
the total production was lower. Re- 
ceipts of hogs were nearly half a million 
larger than in 1915 with a total of 2,- 
978,933; and prices rising nearly $4 per 
hundred during the year. The prices of 
hogs on the Kansas City market this 
month reached nearly $1,250 against $830 
of a year ago, or $9 to $12 apiece more 
for the hogs coming now. 

The government reports a loss of % 
of 1 per cent in the hog crop this year. 
Official figures on the hog crop popula- 
tion of Kansas, Oklahoma and Missouri 
are: 

State Jan. 1,1917 Jan. 1,1916 

Kansas 2,535,000 2,815,000 

Oklahoma .. 1,372,000 1,491,000 
Missouri .... 4,280,000 4,505,000 

Freight Car Shortage Felt 

The Southwest is feeling the effects of 
the freight car situation fully as strongly 
as any other section of the country. Out 
here it is attributed more to the fact that 
the railroads cannot supply locomotives 
to get the cars to them even more than 
to the shortage of cars. Several dealers 
in Kansas City are already making plans 
to drive cars through from Detroit fac- 
tories. So great is the demand that they 
will take cars completely disassembled 
and build them up at their own expense. 

S. A. E. to Push Standardization 
of Tractors 

Kansas City, Mo., Feb. 14— Tractor 
standardization was put on the S. A. E. 
map here to-day when the Society of Au- 
tomotive Engineers staged a dinner which 
162 representatives of the tractor inter- 
ests attended. It was a fitting time to 
start such work as the second annual 
tractor show is being attended by all of 
the biggest tractor builders in the coun- 
try. 

H. L. Horning chairman of the tractor 
division of the standards committee held 
the first meeting of his tractor division 
in this city and at once decided on twelve 
lines of standard work connected with 
tractors. Here they are: 

1 — Standardizing tractor rating just 
as the S. A. E. rating applied to horse- 
power. At present there is no uniformity 



in tractor rating scarcely any two using 
similar ratings. 

2 — Standardizing tractor specifications 
the same as the National Automobile 
Chamber of Commerce has settled on cer- 
tain specifications of automobiles in its 
year book. 

3 — Standardizing impulse starters for 
magnetos, so that the same impulse 
starter can be fitted in different makes of 
magnetos. The magneto is practically 
universal for tractor ignition and the 
impulse starter is in much demand. 

4 — Standardizing the height of draw- 
bar for attaching plows or other appa- 
ratus used on farms. 

5 — Standardizing tractor speeds. At 
present tractors travel at different speeds 
but it is deemed essential because of 
plowing to have a standard tractor speed 
for such work. 

6 — Standardizing width and diameter 
of tractor pulleys for belt drive. As of- 
ten 50 per cent of a tractor's work is belt 
drive, this feature is important. 

7— Standardizing drawbar connections 
so that no difficulties will arise when at- 
taching different loads. 

8 — Standardizing magneto couplings 
for tractors. 

9 — Perhaps extending flange sizes for 
carbureter attachments. 

10 — Endeavoring to reduce the number 
of diameters for bolts and nuts in tractor 
use. 

11 — Standardizing motor fans and fan 
capacities. 

12 — Doing something to adopt recom- 
mended practice with regard to connect- 
ing-rods for tractor motors. 

Among those present at the meeting 
were: Fred Glover of the Emmerson- 
Branting Co., Rockford, 111.; F. E. Eason 
of Hyatt Roller Bearing Co. ; E. R. Grier, 
tractor engineer of Oklahoma City and 
Herbert Chase of the S. A. E., New York. 
Chairman Horning is writing all tractor 
makers regarding standardization work. 
The present committee will be enlarged 
as soon as the work gets under way. 
tractor engineers will be added. 



Southern Chevrolet Opens in March 

Detroit, Feb. 19— The plant of the 
Chevrolet Motor Co., at Fort Worth, Tex., 
will commence operations in March. The 
Chevrolet Co. expects to produce a total 
of 540 cars a day by that time, its daily 
output now being 400 cars. The schedule 
now outlined calls for 600 cars a day 
by July 1. 

Fisher Tool Holds Meeting 

Detroit, Feb. 19— The Fisher Tool & 
Supply Co. held its regular annual meet- 
ing last week and elected Roy Fisher 
president, Ralph Hoagland, vice-presi- 
dent, and sales manager; and Herman 
Fisher, secretary and treasurer. 
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The Competition for Labor 

THE past 3 years have completely upset the indus- 
trial world. In 1914, employers were burdened 
with a surplus of workers and suffered from a 
famine of business. They were engaged in a keen 
competition for orders and in common enjoyed a 
sufficiency of labor. 

To-day, the situation is reversed. Business with 
its unprecedented prosperity has eliminated the 
rivalry for orders — every factory is operating to 
capacity — but employers now suffer a famine of 
labor. They are forced to compete for workers. 

This condition is an important factor in the exist- 
ing alarming labor turnover. Workers, realizing 
that positions may be had for the asking, are chang- 
ing jobs daily as the various manufacturers offer 
increased advantages in the form of high wages, 
welfare systems or profit-sharing plans. 

Need for Successful Plan 

These inducements work well for the company 
offering the most. They are extremely injurious to 
every other concern in the community. And none 
of these plans devised to catch the worker and re- 
duce the turnover, has actually been successful, 
sound or substantial in its entirety. 

That company which in its experiments enters 
into a high-wage or profit-sharing scheme will 
eventually encounter difficulties. The company can- 
not always continue the high wage or grant the huge 



share of profits and will And its employees drifting 
away dissatisfied, discontented and sullen because 
having once been taught a fairly high living stand- 
ard, they must again lower it when the incomes de- 
crease. 

Ford Plan and Competition 

In addition, these schemes are only palliative. 
They are too much like the medicine that tempo- 
rarily reduces fever, but has no important effect on 
the disease that produces it. For example, the Ford 
Motor Co. has succeeded in reducing labor turnover. 
It has granted a high wage in the form of profits 
that has attracted workers. And for the time being 
the plan may be considered successful though its cost 
is very high. But imagine the result if every auto- 
mobile maker in Detroit offered similar wages and 
advantages. The effect would again be a competition 
for labor — on an equal basis — at an unreasonable 
cost plus the same high percentages of turnover as 
exist now. 

When some large employer discovers a plan for 
retaining workers and for making them content, that 
will possess the same benefits though all employers 
adopt it, he will have succeeded in solving a prob- 
lem that now confronts every manufacturer. 

Electric Prices 

THERE are two diametrically opposed ideas on 
the proper field of the electric. One class is 
represented by those who say that it is impossible to 
sell a low-priced electric and the other by the manu- 
facturers who are doing everything possible to bring 
the electric car into the range of moderate prices. 

Undoubtedly there is a certain class of people who 
will buy a certain object simply because it is expen- 
sive. These same people buy automobiles as they 
would clothing, furniture, or anything else by price 
rather than by an examination into the return for 
the money. With an electric the first price has no 
bearing on the upkeep cost. With a gasoline automo- 
bile the more expensive a car the more it costs to 
run because it is generally heavier and larger. There 
is a very good reason, then, for buying the best that 
the market affords when purchasing an electric. 

The Optional Equipment Factor 

At the same time it is not fair to assume that 
people wish to pay for the indulgence of the tastes 
of others. Where a concern offers a wide range of 
options in mechanical details and in upholstery and 
finish, the price must go up. Standardized produc- 
tion ceases and price goes up not only to the man 
who takes special fittings but to the other who takes 
the stock job. The difference in the policy of differ- 
ent manufacturers on the matter of optional equip- 
ment is important because it is this policy which 
governs price to such a large extent. It is doubtless 
true that the man who buys an electric wants qual- 
ity, but it remains to be seen if he wants this quality 
at the lowest possible price or not. Standardization 
in design and in manufacturing methods may always 
be expected to produce some effect on prices. 
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Farm Tractor Field Offers Big Opportunities to Manu- 
facturers of Parts and Accessories for Cars and Trucks 



A FEW days spent at the Kansas City tractor show 
held in that city last week was sufficient to con- 
vince us that many manufacturers are hopelessly 
behind in the question of farm tractors. Thanks to a 
few of our very progressive makers of parts, compo- 
nents and accessories, the farm tractor business has de- 
veloped as it would not otherwise have done, but while 
perhaps 1 or 2 per cent of our automobile parts makers 
have grasped the possibility of the tractor business the 
others have apparently scarcely even heard of it. 

1,000,000 Tractor » Needed 

The tractor business offers good possibilities for 
the makers of parts from motors all the way down 
through the gamut. Last year approximately 40,000 
farm tractors were built. This year may see 70,000 
built. It is estimated that we will need in the next few 
years nearly 1,000,000 tractors. Various estimates have 
been made as to how many farm tractors will be needed 
in the country. The figure has been placed at 1,500,000, 
but it is just about as sensible to make that estimate 
as an estimate made 10 years ago on the number of 
automobiles that could be sold would be sensible. There 
are 6,000,000 farms in the country and naturally every- 
body looks forward to the day when every farm will 
have a tractor. We also look forward to the day when 
some farms may have two or perhaps three tractors. 
The entire possibilities are so great and the future so 
uncertain that it is impossible to estimate what even 
the home demand will require. Then there is the foreign 
field which has big things in store. The American farm 
must be powerized and the farms in foreign lands will 
also have j;o be tractorized. 

Lead* to Better Car and Truck Engines 

There are many possible fields for the parts maker in 
the tractor business. Already two or three aggressive 
engine builders have become well established in the trac- 
tor business and the names of automobiles are better 
known in the tractor field than the names of motor ma- 
kers not building for the automobile trade. These mo- 
tor makers from the automobile side have done excel- 
lent work. They are making better motors for farm 
tractors than they built for automobiles or motor trucks. 
They have built better motors because they had to. The 
service on a tractor motor might be expressed as 100 
per cent load all of the time. There is no coasting with 
the tractor motor, no let up from start to finish, except- 
ing when plows are lifted out of the ground at the end 



of a field, and when other farm implements are simi- 
larly briefly relieved from service. On the other hand 
the motor in a motor truck might be said to be working 
at its average for 45 per cent of the time ; and going a 
step further the motor in a passenger car has only about 
15 per cent of heavy service. As a result we have had 
to have better motors for tractors than for trucks or au- 
tomobiles; and here the new industry is making the 
older industries better. We will have better truck mo- 
tors because of the tractor industry and better automo- 
bile motors because' of the tractor business. Here is 
how this works out: The farmer has demanded an en- 
gine that will use kerosene and of course the tractor 
maker has been compelled to give him, motors that will 
do something with this fuel As a result motors have 
been improved and better work done on tractor motors 
than on truck motors. The combustion chambers have 
been improved in design to remove hot spots which be- 
came impossible under 100 per cent tractor service but 
which got by with the light service in trucks and auto- 
mobiles. Then, too, better piston and ring fitting has 
been necessary in order to use a fuel that if not all kero- 
sene has been perhaps half gasoline mixed with half 
kerosene. The kerosene has worked havoc with lubri- 
cating oils and better engine workmanship has been 
necessary to prevent this. 

Magneto Service on Tractor It Hard 

What has happened with engines for tractors has 
happened with other parts. Magneto service on a trac- 
tor is much harder than on a truck. Better lubrication 
is necessary, as well as better prevention from. dust. 
The tractor works in a cloud of dust and so calls for 
100 per cent efficiency in dust prevention. 

Carbureters have had to be much improved and dur- 
ing the past year the air filters have been developed 
and perfected to a workable extent. These dust filters 
remove pints of dust from the air passing to the car- 
bureter in a single day. Every tractor must have an air 
filter. There are several on the market but there is 
room for more. 

Hand in hand with air filters has been the demand 
for devices to handle kerosene, or at least a fuel heavier 
than the gasoline used in automobiles. The application 
of heat to the entering air has been followed by many 
but this method cuts down the volumetric efficiency and 
a tractor engine requires all the efficiency it can get. 
Here is room for invention and development. 

There are literally scores of features in connection 
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with the tractor trade which afford opportunities for 
parts makers. One of these is in the development of a 
good gearset for tractors. Such a gearset may afford 
only one speed ahead or in a few cases two. It must 
have a reverse. A year ago many tractors used cast 
gears, but cut gears are coming into use. There is a 
good field here - . The firm taking it up must make a 
thorough study of tractor requirements and we would 
recommend that they follow the circuit of tractor dem- 
onstrations that will be held this year. More mistakes 
have been made by automobile makers jumping into the 
tractor field imagining that what was right for the 
automobile was right for the tractor. They found out 
later to their sorrow the error they had made and then 
had to go over their steps and learn the tractor busi- 
ness. The same will happen again unless those enter- 
ing the field make a careful study of it. 

Tractor Wheel* 

The manufacture of tractor wheels offers a good field 
for some maker. At present there is not a symptom of 
standardization in this work. No two makers have got 
together on this. There is no better time to get into 
such a field than the present. 

As yet nothing has been standardized with regard to 
slide frame members for tractors. There is nothing 
definite as to the style of member needed, in fact, none 
of the makers know exactly what is needed. Unques- 
tionably some of our automobile frame makers could 
better solve this than tractor builders. With 70,000 
tractors in the making for this year the field should be 
attractive enough for automobile frame builders to in- 
vestigate. 

At present all tractors have not front axles but a 
good many of them have and more will be using front 



axles, but a good many of them have and more will be 
using front axles in the next year or so than at present. 
To-day there is no uniformity in axles: One machine 
uses a tubular, another a made-up axle resembling 
bridge construction, and others different forms. It is 
observed that the same maker building two similar trac- 
tors but in different sizes uses different designs of axles. 
Unquestionably front axle design in tractors will fol- 
low some definite line and that automobile parts maker 
desiring to get into this field should do so to-day. Again 
let us repeat that it will be a wise maker who carefully 
investigates tractor work and does not jump in with- 
out making a thorough examination. 

There is a hopeless lack of standardization in frames 
for tractor engines. The fan on the tractor engine has 
a big job to handle. The fan gives trouble, as does the 
fan drive. There is no logical reason why fan manufac- 
turers catering to the automobile trade should not sup- 
ply the tractor trade. 

The question of wider use of pressed steel parts for' 
tractors has received very little attention. There is no 
end to the use of such parts. 

The motor hood follows similar lines to that used on 
the automobile. There is the motor underpan, which 
gives promise of broad improvement. One maker has 
already combined the tractor frame and the motor pan 
in one. It is a very fine job. Then there are guards 
for the wheels, pressed steel seats and a score of other 
pressed steel parts. 

Steering Geart Need Standard 

Tractor steering gears are not as standardized as 
those on cars and trucks. There are many varieties. Un- 
questionably some more standard form will be adopted. 
Several makers are waiting for such. 




Banquet held by the Society of Automobile Engineers during the tractor show In Kansas City. Tractor design was discussed 
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New Rotary Valve Engine Design 

Van Keuren Has Single Water - Cooled Valve 
Lubricated by Oil in Gasoline — Production Cost Low 



THE Van Keuren mono-valve engine which has been under 
development for some time is about to undergo tests in 
one of the Detroit laboratories. The engine is interest- 
ing, as it represents a development of the idea to which in- 
ventors have clung for some time. This is the use of an 
overhead rotary valve. The stumbling block over which most 
of the designers have tripped and fallen has been in the 
failure properly to cool the valve, with the result that warp- 
ing soon occurred, and consequent failure of the engine. To 
overcome this objection in this particular engine, the cooling 
water is free to circulate through the entire length of the 
overhead cylindrical valve. 

Drive Chain Tension Adjustable 

The mono-valve, as the name indicates, is an engine with but 
a single valve controlling the functions of all cylinders. The 
valve is a rotary type, revolving at half crankshaft speed and 
driven by a high-speed, hi in. by 1% in. chrome-nickel steel 
roller chain. The tension on this chain is maintained by an 
adjustable sprocket on an additional drive shaft which is used 
for the magneto. The particular advantage claimed for the 
construction is the same as that claimed for other engines of 
the same type; namely, that it has less moving parts than the 
ordinary type of poppet valve engine, with the same number 
of cylinders. 

The advantage of a single rotary valve engine over the 
poppet, as advanced by the inventor, is chiefly in the reduction 
of the number of parts in the valves themselves and in the 
valve action, including springs, etc. Another advantage is 
that there is an equal performance of the valve at all speeds. 

In the mono-valve engine, which in this instance is 3 by 
5 in., the diameter of the rotary valve is 2*4 in., and its 
peripheral speed is about three-tenths of the piston speed and 
about fifty-one one-hundredths of the peripheral speed of the 
main and connecting-rod bearings. The valve is lubricated 
by mixing the oil with the gasoline. About 1 pt. of oil is 
mixed with 5 gal. of gasoline. 

One of the features of construction of the engine, is that 



the cylinder block is suspended from the valve cylinder. In 
this way all upward reactions are transmitted to the valve 
and the valve operates under about 60 lb. maximum pressure 
per square inch of bearing area. The purpose of this is to 
allow the cylinders to seat upon the valve members and 
maintain gas tightness in the cylinder ports. In other words, 
the seating is directly opposite to the poppet valve type as the 
cylinders are brought to their seat instead of the valve. To 
eliminate carbon troubles which have also been prevalent on 
overhead rotary valve engines, the valve is so shaped as to 
scrape the carbon from the seat as it is formed. 

Another feature of an engine of this type is the possibility 
of obtaining proper combustion chamber form. In this case, 
the chamber is conical and machined all over. The spark 
plug at the side fires directly into the charge. The inventor 
also claims that the valve never needs grinding. 

Some of the data regarding the specific engine which has 
been made up are given in the following: 
Cylinder — Size 3 in. by 5 in. 
Piston displacement, 141.4 cu. in. 
Horsepower at 2750 r.p.m., 35. 
Horsepower at 1750 r.p.m., 23. 

Valve System — Half speed internally water-cooled, chain- 
driven rotary. 

Valve-lubrication — By means of fuel spray (area of valve 
exposed to spray, 12% in. by % in. = 9.5 sq. in. 

Cylinder Port — \M in. circular gives a port opening of 17.35 
per cent of the piston head area. 

Timing — Conservative, 23% deg., exhaust lead and the same 
intake lag. 

Pi-tons — Two-ring type, aluminum alloy. Piston assembly 

weighs 15 oz. 
Connecting-rods — Very light 10V4-in. rods. 
Crankshaft — Two counterbalanced bearings, 1% in. diameter. 
Crankcase — Sheet steel. 

Lubrication — Force feed, non-splash gear pump. 

Ignition — Magneto. 

Cooling — By pump or thermo syphon. 




Left — Exhaust side of Van Keuren mono-valve engine, showing exterior water pipe passing through the center of the valve. Cen- 
ter—Method of supporting rotary valve. The cylinder block Is supported on the valve and sets Itself against It. Right — Intake 

■ Ide, showing valve chain drive carbureter mounting 
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Engineering Progress Analyzed 

Part II 

Body Details Could Be Improved — Workmanship 
Not Up to Par — Other Comments and Criticisms 



By J. Edward Schipper 

Technical Editor, The Automobile 

O EDITOR'S NOTE: — This is the second installment of a paper 
presented before the Detroit Section of the Society of Automo- 
tive Engineers Feb. 16 in which Mr. Schipper summarizes the 
results of an extremely close analytical study of 1917 cars. 



IN tire equipment there is an increase in the use of the 
straight side type. Another noticeable feature at the shows 
was the large number of non-skids fitted to the rear as stock 
equipment. The cord tire is given on a larger percentage of 
chassis and in a lower price field than was the case a year ago, 
and it is noticeable that while car weights have been going 
down there has not been any great tendency toward a decrease 
in the size of tires, showing a tendency more toward overtiring 
than in the opposite direction. 

Bodies Not Satisfactory in All Particulars 

Bodies are not altogether satisfactory. There has been a 
great improvement during the year in the proportionment of 
space, particularly as regards the front compartment, but 
there are many instances where it must be said that the 
driver's seat is actually uncomfortable. In some the driver 
is quite comfortable after he has seated himself, but during 
the process of entering and leaving the seat he is a very un- 
comfortable individual. The point is that a large man physi- 
cally may often buy a low-priced car and he is the last man 
to believe that the room in the driver's seat should be propor- 
tional to the price paid. 

Naturally a longer wheelbase is to be expected on the 
higher price car, but with reasonable proportioning and care 
in working out the position of the pedals much can be ac- 
complished. It was interesting to watch some of the taller 
individuals who were invited to sit in the cars by the ever- 
alert salesmen. If the salesman were wise he would invite the 
more lengthy individuals to sit in the tonneau because there 
were several instances where the knees would come against 
the lower rim of the steering wheel. All in all, however, the 
situation, in this respect, is not so bad as it was a year ago. 
In fact there are a few cases where very good proportions 
exist in this respect and where one of the big selling argu- 
ments of the car was its driver's space. The driver is the 
owner in such a large proportion of the 3,000,000 cars on the 
road that he deserves considerable attention. He is the man 
that pays for the car, and should have as much comfort as his 
guests who occupy the tonneau. 

A very high percentage of cars are sold by the body and 
therefore the designer should be afforded every opportunity to 
make the best job he can. This is being more appreciated 
every year. There was more variety in the bodies at the show 
this year than last. At that time practically everyone was 
striving for the molded form which may be said to approach 
the cylindrical. This year there are a number of prismatic 
designs in which the side line of the hood is left sharp and 
distinct. The effect of this variety is pleasing. Regardless 
of how we like a certain type of design, it is a psychological 
fact that we lose our appreciation for it if every other design 
is similar. Variety is stimulating and it must be said that 



this effect was much more notable this year than for several 
years in the past. 

Greater Variety of Color 

From a superficial inspection of the color designs at the 
shows, the impression is gained that manufacturers are look- 
ing for other colors than black. The colors must be durable 
and that is the stumbling block of the brighter combinations. 
There are a number of grays and greens, however, this year 
and they afford a pleasant relief. Probably if the truth were 
known some of these other colors are not much more difficult 
to take care of than the more sombre black. At any rate it 
is noticeable that colors other than black are more numerous 
among the straight stock jobs than for some time in the past. 

There is an increase in the number of four-passenger cars 
and a falling off or practical vanishing of the three-passenger 
cloverleaf type. The four-passenger cloverleaf of to-day is 
really not a cloverleaf at all, strictly speaking. If it were, 
the rear passengers would not have enough room. This was 
the objection last year and designers have given up the idea 
of cramping the rear passengers simply for the sake of having 
the body a true cloverleaf. The four-passenger roadster, 
which preserves the roadster lines with doors only at the 
front and with entrance to the rear through the aisle between 
the front seats, is very popular. There were a number of them 
at the show and they were always surrounded by groups. 

While on the subject of bodies at the show a brief mention 
of the salon idea should be made. There is a class of pur- 
chasers who desire individuality in cars just the same as they 
do in clothing, shoes or in other lines. Some of the biggest 
dealers have increased their sales and their profits by putting 
custom made bodies on stock chassis. The salons at New 
York and at Chicago were well attended and the proportion 
of actual buyers to attendants is far higher than at the big 
national shows. In New York one rebuilt British chassis 
fitted with a fine example of the custom body builder's art 
sold off the floor of the Astor for $14,000. This same idea 
carries back through all the price classes. On the street at 
New York, just outside of the Grand Central Palace, there 
was a row of cars fitted with some exceedingly neat speedster 
bodies painted attractive colors. These sold at an advanced 
price and although the chassis is one that is very low in price, 
these little cars with their attractive bodies appealed to a very 
high class of buyer. 

Door Fitting Could Be Better 

There is room for improvement in door fitting, according to 
an inspection of even the carefully prepared show bodies. Or. 
one side the doors would be tight and on the other, loose. 
The shape of the center cowl may also be improved and or:e 
car showed a real use for the center cowl by providing in it a 
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place where the rear windshield could be housed when not in 
use. Many at the show believed that the rear windshield is 
coming and it has been said that once it Is used, the user 
never wants to be without it. 

Another place where improvement is suggested is in the 
contour of the upholstery of the back of the seat. After 
sitting in perhaps fifty or sixty different cars at the New York 
and Chicago shows, the different effects of the shape of the 
seat back cannot help but strike one as important. In some 
the bulge is too high, in others too low. In some it is neces- 
sary to sit exactly vertical and in others one actually leans 
forward if sitting well back in the seat. The most comfortable 
position seemed to be a slight backward lean with the bulge 
in the leather fitting the natural curve of the back. Care 
seems to be particularly necessary where the seat has a pro- 
nounced rake, as it is with these that the forward lean is im- 
parted if the curve of the back is not correct. 

The arrangement of the extra two seats on the seven-pas- 
senger car is better this year on some cars and not very good 
on others from the standpoint both of appearance and com- 
fort. One maker folds his extra seats under the rear seat, 
giving perfect concealment. Another maker of four-cylinder 
cars has a particularly good arrangement with well-uphol- 
stered extra seats. These fold into a deep center cowl. One 
of the particularly good features about them is that the backs 
are amply padded. A long ride in seats such as these is not 
the rather painful experience that it is on some of the hard 
seats without proper backs. 

One last feature which needs only mention, as its prac- 
ticability seems well realized, is the car for all times of the 
year. For the man who travels with his top up in summer, 
the permanent top type is supplied, and for those who like 
nothing but the blue sky overhead, are convertible types. 

Novelties at the Show 

There is always a novelty or two at the shows. This year 
at New York there was a front drive car, which drew much 
attention. The steam car, which is not new with us but which 
for some time has been absent from the floors of the Grand 
Central Palace and the Coliseum, was always surrounded by 
throngs. Another newcomer at New York had a sixteen-valve 
overhead camshaft engine and still another showed an electric 
which was simplicity personified, the motor being mounted 
directly on the rear axle, acting both as a driving unit and as 
an electric differential. 

On the front drive car a stock power plant is used, with 
the engine mounted as a unit power plant in the usual manner, 
but the drive transmitted forward to a live front axle. There 
is a dry disk clutch within the bell housing, and the clutch 
shaft, instead of transmitting the drive directly to the main 
shaft of a gearbox, carries a worm. This meshes with a Hind- 
ley worm wheel with floats on the differential housing. From 
this wheel the various reductions are obtained by an orthodox 
gearbox mounted transversely across the front of the car 
directly below the worm gearing. All the weight at the front 
end is carried upon a dead axle with the live axle transmitting 
the drive from the gearbox and differential, mounted flexibly 
on each side of the transmission unit. There is a universal 
at the point where the driveshaft leaves the gearbox and 
another at the point of connection to the front wheel. This 
gives a full universal action for the driving member and per- 
mits of free steering, which is accomplished by a central pivot 
located directly in the axis of the wheel. 

Some Miscellaneous Comments 

It seems fitting that a plea for better workmanship, par- 
ticularly on bodies, should be made. The buyer of to-day looks 
into the matter of careful workmanship to a greater extent 
than is realized by many who deal with the manufacture of 
the car rather than its sale. The exterior outline has been 
given a great amount of attention, but just as in buying a 



house the purchaser looks not only at a beautiful exterior, 
but also at the fitting of the woodwork and at evidences of the 
care with which the trimming is applied. We have a firm 
foundation in the chassis, a beautiful piece of architecture in 
the body; now let us have fine workmanship in the interior. 

One of the comments which were overheard at the shows is 
in the growing size of the vacuum tanks. Some of the eight- 
cylinder cars carry tanks which are particularly large and of 
which the weight must be considerable. A suggestion which 
has been made and which may be of merit is that the vacuum 
tank could be built directly into the cowl. There does not seem 
to be any necessity for having a cylindrical tank; at the same 
time a flat cowl tank, having a capacity of a gallon with the 
vacuum feed system incorporated, would not take up a great 
amount of space and also would have the advantage of having 
a good supply of fuel close to the engine, where it has a 
chance of becoming warm. 

In connection with the matter of body space, the distinct 
increase in the number of tilting steering wheels should be 
mentioned. One of the most difficult parts of body design is 
to observe all the correct proportions and at the same time 
allow of easy entrance into the driver's seat. The tilting 
steering wheel overcomes this problem very neatly, and one 
of the points upon which favorable comment may be made is in 
the increased number of these in use on the stock cars ex- 
hibited at the national shows. 

A point which would bear the light of discussion is the use 
of leather substitutes for upholstery. Some of the big pro- 
duction concerns are able to purchase leather in such enor- 
mously large quantities that they can use the true product 
for upholstery. However, there are others who believe that 
some of the substitutes can be used just as satisfactorily. The 
cars produced in 1915 used a considerable amount of this 
artificial material, and on the whole it cannot be said that it 
was satisfactory. It cracked in cold weather, soon lost its 
luster and peeled wherever any chafing existed. The cars of 
1916 have not shown these difficulties up to such a large 
extent. It may be, of course, that they have not been out 
long enough, but with the growing price of leather the ques- 
tion of leather substitutes becomes highly pertinent and is one 
upon which every manufacturer must be fully informed. 

A Few Criticisms 

Progress has been made in all departments, and there is 
room for improvement in all. The three fundamentals, per- 
formance, comfort and appearance, mentioned at the begin- 
ning of this paper have all been in the minds of the designers, 
and the results are reflected in the trends noted. 

We haye a few weak spots such as chassis lubrication, 
pedal layouts, incompleteness in finish of the body trim and 
in the handling of the fuel situation. The first mentioned is 
probably one that is least studied and yet, from the car own- 
er's point of view, is the most important. In one make of car 
shown at all the shows in beautiful sectional chassis form 
there are five grease cups under the car, at the center where 
the driveshaft is divided, and not one can be reached handily 
except by climbing beneath. There are others who have studied 
this subject to some extent, and a few are substituting oil 
instead of grease, a practice which may grow. 

In pedal layouts, the position of the clutch pedal and the 
accelerator are the two worst offenders. It is very difficult 
to put the foot quickly upon some of the clutches, and for 
driving in traffic an uncomfortable clutch is very bothersome. 
The accelerators on some cars are sufficient to give the driver 
housemaids' knee, or some other uncomfortable affliction after 
a long drive. One maker showed an accelerator with which 
the foot can be always kept flat on the floor, the pedal moving 
sideways for speed changes. This seems to have possibilities, 
as the greatest strain with the ordinary accelerator comes 
from the necessity of having the foot resting continually on 
the side or on the heel. 
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Foreign Trade Department 

U.S.A. Financial Arrangements in Foreign Trade 
Compared with European Banking Facilities* 



By L. J. Burnes 

Foreign Department, National City Bank 



THE financing of exports as discussed these days seems 
to be some mysterious process carried on by our com- 
petitors in Europe in their export trade, which en- 
ables them to far outdistance us — a method with which we 
are supposed to be not acquainted, and thus in no position 
to compete for the trade of the world. 

We hear much of the long-term credits allowed by Europe, 
and, from various sources, the way this or that nation does 
its foreign business in a manner far superior to our own. 

One would judge that we were hopelessly lost in the race, 
but this is not the case if we look at the increasing sales of 
American goods abroad. 

The writings and speeches on the subject of export trade 
which have been placed before the public during the past 
year are not intended as a wholesale criticism of the nation 
in general, but have as their object the awakening of manu- 
facturers in the United States who have not heretofore done 
an export business to the possibilities that lie before them in 
the future and the necessity of preparing for these oppor- 
tunities by a knowledge of the subject. 

Export financing in Europe is older than in the United 
States by force of circumstances and by such circumstances 
therefore more fully developed. The principles, however, are 
the same the world over: There must be in the transaction 
the following elements: 

A Buyer— A Seller— Money— Credil 
It is the last factor which seems to be the subject of com- 
plaint about the United States. That we don't give freely 
of it is the charge against us, and it is the one thing on which 
a good export business in manufactured products depends, 
the thing by which Europe has developed its clientele in 
foreign countries, not that Europe has lavished credits for 
years on buyers throughout the world without making them 
pay for it or without suffering losses. It does neither of 
these things, nor does the foreign merchant expect credit 
without paying for it. 

Many firms in the United States have for years been doing 
a large foreign business on terms equal to those extended by 
Europe. However, the customary method of other manufac- 
turers in beginning their export trade seems to be, where 
they can sell on the basis of a sight draft with documents 
attached, not to give anything else. 

Such a method will not develop trade unless the foreign 
buyer needs you very much; as soon as he does not, he goes 
elsewhere where he may get credit. 

There is some justice at the present time in this stand on 
account of prevailing conditions, but we are now thinking of 
the normal conditions which will arise at a later date and 
will have to change a little. 

Under normal conditions export financing is conducted 
from the United States more or less as follows: 



•This is a digest of the paper on financing of exports read by Mr. 
Burnes at the convention of automobile export men recently con- 
ducted by the National Automobile Chamber of Commerce. 



A merchant or manufacturer at home sells his articles to 
the foreign markets. 

1st — Through export houses both here and abroad, 

2nd — Through his own salesmen, 

3rd — Through agents appointed in different places, 

4th — Through large importing houses in the foreign coun- 
try, who know the credit risks and have their own 
force of traveling salesmen, 

5th — Through getting in touch by mail with large houses in 
foreign countries, 

6th — Through advertising, 

7th — Through the Department of Commerce,- as well as the 
commercial department of our bank, which puts at 
the disposal of the American exporter the service 
of placing him in touch with possible buyers in the 
foreign country. 

8th — Through the establishment of direct agencies. 

Selling Through Export Houses 

When selling through export houses, the merchant in the 
United States as a rule gets cash for his merchandise and 
thus takes no further interest in the transaction, but the ex- 
port house does not sell for cash, but for credit, and what it 
makes on a transaction is to pay for its having built up a 
system which enables it to know who in a foreign country is 
worthy of credit. 

All the other systems of selling mentioned mean that the 
seller in the United States must make his transaction based 
on giving credit to the buyer abroad, and a knowledge of his 
customer must, or should, be his. 

The mere fact that a foreign buyer promises to pay a sight 
draft with documents attached drawn on him is no guarantee 
to the exporter in the United States that he is dealing in all 
cases with a reliable concern. In some countries the goods 
may be secured without the production of the bill of lading or 
the filing of a bond as we know it in this country. 

Not Behind on Foreign Credits 

It has been claimed that we are behind in this country on 
foreign credits and that this has hampered foreign business. 
This is not entirely true. The mercantile agencies, as well 
as the banks in the larger cities, have always had in their 
files information on many firms in all parts of the world, but 
cannot force detailed information when it is not freely given 
as is the custom at home. The reports received from foreign 
countries are not as exhaustive as those that are available 
at home where banks and mercantile houses freely exchange 
credit information. Furthermore, it would not be possible 
for mercantile agencies and banks to anticipate just what 
information was wanted. Credit service follows the manu- 
facturing exporter as he opens new territory and must be a 
matter of development. Europe has been in a position to 
better us in some respects because they have long exported 
of necessity and because many more European houses and 
banks have established branches in foreign countries while 
we were busy developing at home. 
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After the matter of credit come the terms on which goods 
are sold, and they vary according to circumstances. 

Europe generally buys on fairly short time, many mer- 
chants paying a sight draft drawn on them with documents 
attached. Others demand and get time. Our grain trade, 
for instance, with Europe is conducted on a C. O. D. basis. 
Flour is sold on a basis of 60 days' credit, but the docu- 
ments are not surrendered until the payment of the bill. Cot- 
ton has always been sold against reimbursements by the 
foreign seller in the form of a 90-day sight draft on a Euro- 
pean bank. Manufactured goods are usually sold on long 
terms, and it is not customary to reimburse the exporter by 
a bank acceptance. 

90-Day Sight Drafts in S. A. Trade 

Trade of all kinds with Central and South America is done 
on the basis of 90-day sight draft in practically all exporta- 
tions. 

With China and Japan trade is done at various terms ac- 
cording to custom ; also with Australia, India and other coun- 
tries, but outside of certain raw materials it is safe to say 
that all manufactured articles are sold on time. 

Previous to 1914, most of the transactions with foreign 
countries were conducted either in the currency of the coun- 
try to which the goods were exported or on the basis of 
United States currency and the invoices converted into the 
foreign currency, either at the current rate of the day on 
which the draft was made or at a rate fixed by agreement 
between the buyer and the seller. 

In business with India, Egypt or other countries where the 
currency of the country drawn on did not have a free and 
ready market in this country, some standard currency was 
used, such as pounds sterling, French francs, United States 
dollar or German reichsmark, and with each country some 
particular custom was (and is at the present in some cases) 
in vogue. 

For instance, business with China is conducted in such a 
way that a bank in the Far East notifies its correspondent in 
the United States to buy bills drawn on certain firms in 
China (who have made credit arrangement with them) by a 
firm in the United States paying the face amount of the draft 
to the drawer here in United States currency and, by placing 
on the face of the draft what is known as the Far Eastern 
clause, collects from the drawee all interest and bank charges. 
The bank in the East does not in all cases release the drawer 
until the bill is actually paid, but even this method provides a 
system whereby the American exporter is financed, inas- 
much as he receives his funds at once and can use them but 
has on his books a certain credit risk. 

In Australia and New Zealand it has been customary for 
years for the drawee to pay all charges, and under such cir- 
cumstances a bank in the United States is able to buy bills on 
Australia drawn in sterling, no matter for what time the 
draft has to run, on the same basis as it would buy a sight 
draft drawn on London. 

All South American business in the past was done on the 
basis of pounds sterling. 

A Risk in Exchange 

In dealing in foreign currencies the exporter at home 
always has to take a risk in exchange, and, where the margin 
of profit was sufficient, it was not a source of worry because 
exchange on the principal foreign countries would fluctuate 
more or less within a range of 2 per cent and could not 
fluctuate much more for the reason that gold would be im- 
ported or exported, thus sending the exchange rate back to 
normal. Where the margin of profit was very slight, the 
exporter sold exchange in advance against his prospect ship- 
ment, thus clinching his profit. This is particularly true of 
the grain and cotton trade. 

To-day things are different: Trade is conducted to an enor- 



mous extent in United States dollars in places throughout 
the world where other currencies have been used before. This 
is due, first to the fluctuating values of the European cur- 
rencies, and, second, to the fact that New York is the cheaper 
money market in which to borrow and now enjoys the same 
privilege of financing by time drafts on banks under the 
Federal Reserve Law as Europe has had for years. 

The part that the banks and bankers in the United States 
take in financing exports is, in purport, as follows: 

They buy from responsible firms and manufacturers in the 
United States drafts drawn on foreign countries. If drawn 
in a foreign currency, they buy the drafts at the current rate 
of exchange prevailing on the day the bill is offered and some- 
times will quote in advance prices at which they will buy for 
future delivery. (Under present conditions where some of 
the currencies fluctuate 2 or 3 per cent over night this is no 
longer the case, as such fluctuation is 64 to 96 times greater 
than in normal times when a variation over night of 1/32 
per cent is the rule.) 

They buy bills drawn in United States currency on for- 
eign countries, charging interest from the time they pay out 
funds in New York till they receive returns, generally fixing 
a certain time for the voyage to and from the foreign coun- 
try based on average instead of figuring actual number of 
days. 

Interest and Commission Charged 

In addition to interest, they charge a commission for 
handling the bill from % per cent up, depending on what 
the foreign correspondent charges and the foreign bill stamp 
whatever it may be. In Europe it is generally 1/20 per cent, 
and the highest cost is Brazil with 1/20 per cent. 

Interest, commission and bill stamps are all figured down 
to a net rate (such as 1 per cent for a sight bill on Buenos 
Aires), thus obviating the necessity of calculating each item 
separately. 

When all charges are to be paid by the drawee, a notation 
to this effect is placed on the draft and the exporter gets the 
face amount of his draft without any deductions, although 
this is a bad practice, as many drawees refuse to pay 
amounts added to drafts or claimed from them by collecting 
banks. It is better to add all charges to invoice and draw 
the draft for the total amount of the merchandise, plus bank 
charges. 

As I explained before, where custom has fixed that the 
drawee pays all charges, the case is different. 

Bank Extends Credit on Drafts 

In buying drafts of all kinds the bank is extending credit 
or making a loan to the seller of the bill and does not take 
into account the standing of the drawee, except under certain 
circumstances. Where a bill is drawn on a commercial firm 
in a foreign place, the bank considers the seller of the bill 
as the credit risk for the entire life of the bill; but where the 
bill is drawn on an Al foreign bank, the bank may, at its 
discretion, re-open the line of credit granted to the drawer 
after the acceptance of the bill. This is the practice, al- 
though, should the bill not be paid at maturity for any rea- 
son, the drawer will have to make good. 

Under the provisions of the new bank laws, banks may 
accept bills drawn on them at long time against the exporta- 
tion of merchandise. This is an ideal method of financing 
export business, which has as yet been little availed of 
(most of the acceptances so far in existence are against im- 
portation of merchandise) and is accomplished by having the 
exporter arrange with the bank a line of credit which will 
give him the privilege of drawing on the bank a time draft 
against his exportation, either by passing through the bank 
his actual foreign items or supplying it with full details of 
the foreign transaction, a part of which details appears on 
the draft drawn on the bank in order to determine that it is 
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drawn against actual exports. When the bank accepts the 
bill the holder may discount it in the open market at the best 
rate and is borrowing money at the rate at which he dis- 
counts the bill plus the commission he pays to the bank. 

This system, to my mind, has been the strongest feature 
of Europe's ability to finance to the greatest advantage. 

The fact that banks may accept time bills drawn on them 
is also of great advantage to the exporter who, while willing 
to give time, wants a good credit risk with it. Instead of 
demanding from his foreign customer that he arrange to pay 
cash through a New York bank against documents, he can, 
with perfect safety, let his customer open a credit in New 
York whereby he will be enabled to get a good acceptance in 
return for his documents. 

This makes the buyer in the foreign country go to his own 
bank in order to open the credit in New York and his own 
bank takes the credit risk, but it gives him time, which is 
what he wants. Of course, he must pay his own bank a com- 
mission, but he does that quite naturally if he cannot get 
better terms. 

Outside of credits opened in favor of the exporter through 
a bank and goods sold through some firm which will take the 
credit risk on the foreign buyer, all business must be done by 
the seller taking a credit risk. 

At the present time in the automobile industry, your terms 
are met by the foreign buyer and he is paying you cash be- 



cause he must. When conditions alter it remains to be seen 
just what changes will take place— competition will no doubt 
decide in due time. 

To some exporters the ideal situation is one where, on the 
knowledge it may have of a foreign firm, a bank in the United 
States will buy the exporter's drafts and release him from 
further obligation. It has been said that this has been done 
in Europe. It is true that this custom has been practised to 
a certain extent by one or two banks in a foreign country, 
but it cannot be a success, as it removes without just com- 
pensation the risk that has always existed and will continue 
to exist between the two parties to a trade — the buyer and 
the seller. In these days of modern business we may solve 
it for the benefit of the American exporter, but I don't see 
why he should be subsidized to that extent. 

The part that American banks established abroad play in 
financing is not different in many ways from banks already 
established on the ground, except that they give the Ameri- 
can exporter, in connection with United States Government 
officials, intelligent assistance in its trade with the United 
States and are always ready to take a credit risk on good 
native concerns to help them finance their purchases in the 
United States. They protect the value of the United States 
dollar in international exchanges and stand ready to assist 
the American exporter to the utmost when consistent with 
sound banking principles. They cannot do more. 



Saxon Production Only Slightly Delayed by Fire 



A DAPTABILITY and rapid organizing effectiveness were 
"■emphasized as assets of the Saxon Motor Car Corp. by the 
recent fire at the plant of the company in Detroit. Although 
the main building was partially destroyed on Saturday morn- 
ing, Feb. 3, in a week from the following Monday, not only 
was the office force installed in a newly-leased office building, 
but also equipment had been installed in a plant % mile long, 
which was under lease and cars were being built. 

Owing to the fact that the building which was burned was 
entirely used for assembly, the company had a large supply 



of material, including engines, axles, springs, bodies, frames, 
fenders, radiators, etc., stored in other buildings so that these 
units were available for immediate manufacture of cars. The 
company expects to complete all shipments to dealers on 
schedule time. 

The service department was not touched by the fire and the 
work of replacing parts, etc., for Saxon car owners was able 
to continue without interruption. 

Damage due to the fire is estimated at $1,250,000, all cov- 
ered by insurance. The company was protected not only 
atrainst property loss, but also ae-sinst 
loss of profits during any time that the 
fire prevented or curtailed its shipments 
of cars. 

The present manufacturing quarters 
have greater floorspace than the damaged 
building. 




Interior and exterior of tempo- 
rary factory of the Saxon Motor 
Car Corp., In which cars were 
being built a week after fire 
partially destroyed the com- 
pany's assembly building 
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The Philippine 
Islands are the 
richest undeveloped 
tropical territory in 
the world to-day. 
Their resources 
have been hardly 
tapped and the 
next 10 year 8 hold 
a wealth of busi- 
ness for the auto- 
mobile indue try. 
Numbering some 
3000 islands, only 
the most important 
of which are illus- 
trated on the map, 
this territory com- 
prises 115,028 
square miles. Road 
development is go- 
ing on rapidly, 
some of the 1500 
miies of good roads 
being denoted by 
black lines. Fig- 
ures show numbers 
of cars and trucks 
in use 



AT the present writing there are approximately 6000 mo- 
tor vehicles in the Philippine Islands. This number in- 
cludes about 3000 automobiles, 500 motortrucks and 1100 
motorcycles. These have been sold over a period begining 
with the importation in 1901 of a little "one-lung" belt-driven 
George Richard. The Philippines did not get the automobile 
fever, however, until 1910, shortly after the passage of the 
free trade bill with the United States which meant the re- 
moval of the duty on American 
cars. They had previously paid 
20 per cent, the same duty as 
levied on European cars. 

In 1910 there were about 300 
cars in the islands, nearly all of 
them in Manila, and with the ex- 
ception of four Wintons, two 
Thomas Flyers, a Maxwell, a 
Chalmers and a dozen Fords, 
Manila boasted of a fine assort- 
ment of French cars — mostly 
Renaults, Brasiers and Dela- 
hayes selling at $3,000 up. These 
cars had all been sold with no 
road mileage whatever aside 
from one 25-mile trip outside 
the city. Road work was going 
on, however, and, coincident 
with the passage of the free 
trade bill, came a more general 
road-building campaign under 
the administration of Governor 
General Forbes. One connection 
followed another on the pro- 
vincial road systems and with 
good American cars at prices 
previously unheard of in the 
islands the wealthy and middle- 
class Filipinos, mestizos — half 
castes — and Spaniards began to 
forsake the caromatta, calesa 
(two-wheeled vehicles) and vic- 
toria for more modern transpor- 
tation. 

A thousand miles of isle- 
strewn sea lying about 650 miles 
southeast of Hongkong constn 
tute the Philippines. Of the 
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3000 or more islands, Luzon, about the size of the State of 
Ohio, Panay, Cebu and Negros, somewhat smaller, and Min- 
danao, about the size of Luzon, are inhabited by the great 
^majority of the total population of 8,000,000, and, in the order 
Earned, offer the principal field for the automobile' manufac- 
turer. Of this population of 8,000,000, about 1,000,000 belong 
to the non-Christian tribes and cannot in any way be con- 
jijflered as a buying population, aside from such isolated in- 
stances as the Sultan of Sulu and his court, and some of the 
Wealthy chieftains and head men who make their homes in the 
cities. Of the remaining 7,000,000, 60,000 are American, 
European or half caste, who may be considered a potential 
buying factor. There is also a Chinese population of about 
40,000, among whom are many wealthy Chinese who have just 
started to buy cars. The American population of the islands 
is about 6500, exclusive of the army and navy, but owing to 
the short tours of duty of army officers the 15,000 troops and 
officers do not count for much as buyers. Sales of cars to 
army officers will not run over fifty cars per year. The Span- 
ish population is doubtful, as is the exact or approximate 
number of mestizos. The English, German, French and other 
European colonies, exclusive of Spanish, will probably total 
10,000, and constitute a very potential buying factor as most 
of them are engaged in profitable commercial enterprises. 

Filipinos the Real Car Buyers 

During the past 3 years of democratic administration there 
has been a gradual decrease of Americans in the government 
service and while the American community has never been a 
big buyer of cars it is growing steadily smaller, and with 
the steady increase in the number of Filipinos acquiring gov- 
ernment positions, dealers may look for a good increase in 
car sales inasmuch as a native will buy a car on about one- 




Detail road map, showing the principal automobile roads in the 
vicinity of Manila. There are 1500 miles of good roads in the 
Philippines and some of the best are near Manila 

half the salary earned by an American. American standards 
of living are high and automobile operation in the islands is 
expensive, especially in the case of the average American 
who feels that it is beneath his dignity to operate a car anjd 
turns it over to a native chauffeur who proceeds to run up 
repair bills, not to mention joy rides and pilfered gasoline. It 
is nothing uncommon to hear an American complaining of out- 
rageous gasoline consumption and a tire mileage of only 2500 
or 3000 miles, usually due to an incompetent and worthless 
chauffeur. t 
A glance at a directory of car owners of the Philippines will 
quickly show who the car buyers are and in this connection 
it might be said that accurate registration records are kept 
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The Philippine 
Islands are the 
richest undeveloped 
tropical territory in 
the world to-day. 
Their resources 
have been hardly 
tapped and the 
next 10 years hold 
a wealth of busi- 
ness for the auto- 
mobile indus try. 
Numbering some 
3000 islands, only 
the most important 
of which are illus- 
trated on the map, 
this territory com- 
prises 116,028 
square miles. Road 
development is go- 
ing on rapidly, 
some of the 1500 
miles of good roads 
being denoted by 
black lines. Fig- 
ures show numbers 
of oars and trucks 
in use 



AT the present writing there are approximately 5000 mo- 
tor vehicles in the Philippine Islands. This number in- 
cludes about 3000 automobiles, 500 motortrucks and 1100 
motorcycles. These have been sold over a period begining 
with the importation in 1901 of a little "one-lung" belt-driven 
"George Richard. The Philippines did not get the automobile 
fever, however, until 1910, shortly after the passage of the 
free trade bill with the United States which meant the re- 
moval of the duty on American 
cars. They had previously paid 
20 per cent, the same duty as 
levied on European cars. 

In 1910 there were about 300 
cars in the islands, nearly all of 
them in Manila, and with the ex- 
ception of four Wintons, two 
Thomas Flyers, a Maxwell, a 
Chalmers and a dozen Fords, 
Manila boasted of a fine assort- 
ment of French cars — mostly 
Renaults, Brasiers and Dela- 
hayes selling at $3,000 up. These 
cars had all been sold with no 
road mileage whatever aside 
from one 25-mile trip outside 
the city. Road work was going 
on, however, and, coincident 
with the passage of the free 
trade bill, came a more general 
road-building campaign under- 
the administration of Governor 
General Forbes. One connection 
followed another on the pro- 
vincial road systems and with 
good American cars at prices 
previously unheard of in the 
islands the wealthy and middle- 
class Filipinos, mestizos — half 
castes — and Spaniards began to 
forsake the caromatta, calesa 
(two-wheeled vehicles) and vic- 
toria for more modern transpor- 
tation. 

A thousand miles of isle- 
strewn sea lying about 650 miles 
southeast of Hongkong const** 
tute the Philippines. Of the 
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3000 or more islands, Luzon, about the size of the State of 
iOhio, Panay, Cebu and Negros, somewhat smaller, and Min- 
danao, about the size of Luzon, are inhabited by the great 
^majority of the total population of 8,000,000, and, in the order 
flamed, offer the principal field for the automobile' manufac- 
turer. Of this population of 8,000,000, about 1,000,000 belong 
to the non-Christian tribes and cannot in any way be con- 
fqflered as a buying population, aside from such isolated in- 
stances as the Sultan of Sulu and his court, and some of the 
Wealthy chieftains and head men who make their homes in the 
cities. Of the remaining 7,000,000, 60,000 are American, 
European or half caste, who may be considered a potential 
buying factor. There is also a Chinese population of about 
40,000, among whom are many wealthy Chinese who have just 
started to buy cars. The American population of the islands 
is about 6500, exclusive of the army and navy, but owing to 
the short tours of duty of army officers the 15,000 troops and 
officers do not count for much as buyers. Sales of cars to 
army officers will not run over fifty cars per year. The Span- 
ish population is doubtful, as is the exact or approximate 
number of mestizos. The English, German, French and other 
European colonies, exclusive of Spanish, will probably total 
10,000, and constitute a very potential buying factor as most 
of them are engaged in profitable commercial enterprises. 

Filipinos the Real Car Buyers 

During the past 3 years of democratic administration there 
has been a gradual decrease of Americans in the government 
service and while the American community has never been a 
big buyer of cars it is growing steadily smaller, and with 
the steady increase in the number of Filipinos acquiring gov- 
ernment positions, dealers may look for a good increase in 
car sales inasmuch as a native will buy a car on about one- 
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Detail road map, showing the principal automobile roads in the 
vicinity of Manila. There are 1500 miles of good roads in the 
Philippines and some of the best are near Manila 



half the salary earned by an American. American standards 
of living are high and automobile operation in the islands is 
expensive, especially in the case of the average American 
who feels that it is beneath his dignity to operate a car anjd 
turns it over to a native chauffeur who proceeds to run up 
repair bills, not to mention joy rides and pilfered gasoline. It 
is nothing uncommon to hear an American complaining of out- 
rageous gasoline consumption and a tire mileage of only 25Q0 
or 3000 miles, usually due to an incompetent and worthless 
chauffeur. i 
A glance at a directory of car owners of the Philippines will 
quickly show who the car buyers are and in this connection 
it might be said that accurate registration records are kept 
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SAM AC 
ISLAND 



The Philippine 
Islands are the 
richest undeveloped 
tropical territory in 
the world to-day. 
Their resources 
have been hardly 
tapped and the 
next 10 years hold 
a wealth of busi- 
ness for the auto- 
mobile indus try. 
Numbering some 
3000 islands, only 
the most important 
of which are illus- 
trated on the map, 
this territory com- 
prises 115,028 
square miles. Road 
development is go- 
ing on rapidly, 
some of the 1500 
miles of good roads 
being denoted by 
black lines. Fig- 
ures show numbers 
of oars and trucks 
in use 



AT the present writing there are approximately 6000 mo- 
tor vehicles in the Philippine Islands. This number in- 
cludes about 3000 automobiles, 600 motortrucks and 1100 
motorcycles. These have been sold over a period begining 
with the importation in 1901 of a little "one-lung" belt-driven 
'""George Richard. The Philippines did not get the automobile 
fever, however, until 1910, shortly after the passage of the 
free trade bill with the United States which meant the re- 
moval of the duty on American 
cars. They had previously paid 
20 per cent, the same duty as 
levied on European cars. 

In 1910 there were about 300 
cars in the islands, nearly all of 
them in Manila, and with the ex- 
ception of four Win tons, two 
Thomas Flyers, a Maxwell, a 
Chalmers and a dozen Fords, 
Manila boasted of a fine assort- 
ment of French cars — mostly 
Renaults, Brasiers and Dela- 
hayes selling at $3,000 up. These 
cars had all been sold with no 
road mileage whatever aside 
from one 26-mile trip outside 
the city. Road work was going 
on, however, and, coincident 
with the passage of the free 
trade bill, came a more general 
road-building campaign under - 
the administration of Governor 
General Forbes. One connection 
followed another on the pro- 
vincial road systems and with 
good American cars at prices 
previously unheard of in the 
islands the wealthy and middle- 
class Filipinos, mestizos — half 
castes — and Spaniards began to 
forsake the caromatta, calesa 
(two-wheeled vehicles) and vic- 
toria for more modern transpor- 
tation. 

A thousand miles of isle- 
strewn sea lying about 660 miles 
southeast of Hongkong consti^ 
tute the Philippines. Of the 
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3000 or more islands, Luzon, about the size of the State of 
Ohio, Panay, Cebu and Negros, somewhat smaller, and Min- 
danao, about the size of Luzon, are inhabited by the great 
taajority of the total population of 8,000,000, and, in the order 
flamed, offer the principal field for the automobile- manufac- 
turer. Of this population of 8,000,000, about 1,000,000 belong 
to the non-Christian tribes and cannot in any way be con- 
pgjflered as a buying population, aside from such isolated in- 
stances as the Sultan of Sulu and his court, and some of the 
Wealthy chieftains and head men who make their homes in the 
cities. Of the remaining 7,000,000, 50,000 are American, 
European or half caste, who may be considered a potential 
buying factor. There is also a Chinese population of about 
40,000, among whom are many wealthy Chinese who have just 
started to buy cars. The American population of the islands 
is about 6500, exclusive of the army and navy, but owing to 
the short tours of duty of army officers the 15,000 troops and 
officers do not count for much as buyers. Sales of cars to 
army officers will not run over fifty cars per year. The Span- 
ish population is doubtful, as is the exact or approximate 
number of mestizos. The English, German, French and other 
European colonies, exclusive of Spanish, will probably total 
10,000, and constitute a very potential buying factor as most 
of them are engaged in profitable commercial enterprises. 

Filipinos the Real Car Buyers 

During the past 3 years of democratic administration there 
has been a gradual decrease of Americans in the government 
service and while the American community has never been a 
big buyer of cars it is growing steadily smaller, and with 
the steady increase in the number of Filipinos acquiring gov- 
ernment positions, dealers may look for a good increase in 
car sales inasmuch as a native will buy a car on about one- 




Detail road map, showing the prii%cipal automobile roods in the 
vicinity of Manila. There are 1500 miles of good roads in the 
Philippines and some of the best are near Manila 

half the salary earned by an American. American standards 
of living are high and automobile operation in the islands is 
expensive, especially in the case of the average American 
who feels that it is beneath his dignity to operate a car anjd 
turns it over to a native chauffeur who proceeds to run up 
repair bills, not to mention joy rides and pilfered gasoline. It 
is nothing uncommon to hear an American complaining of out- 
rageous gasoline consumption and a tire mileage of only 25Q0 
or 3000 miles, usually due to an incompetent and worthless 
chauffeur. i 
A glance at a directory of car owners of the Philippines will 
quickly show who the car buyers are and in this connection 
it might be said that accurate registration records are kept 
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next 10 years hold 
a wealth of busi- 
ness for the auto- 
mobile Indus try. 
Numbering some 
3000 islands, only 
the most important 
of which are illus- 
trated on the map, 
this territory com- 
prises 115,028 
square miles. Road 
development is go- 
ing on rapidly, 
some of the 1500 
miles of good roads 
being denoted by 
black lines. Fig- 
ures show numbers 
of cars and trucks 
in use 



AT the present writing there are approximately 6000 mo- 
tor vehicles in the Philippine Islands. This number in- 
cludes about 3000 automobiles, 500 motortrucks and 1100 
motorcycles. These have been sold over a period begining 
with the importation in 1901 of a little "one-lung" belt-driven 
"George Richard. The Philippines did not get the automobile 
fever, however, until 1910, shortly after the passage of the 
free trade bill with the United States which meant the re- 
moval of the duty on American 
cars. They had previously paid 
20 per cent, the same duty as 
levied on European cars. 

In 1910 there were about 300 
cars in the islands, nearly all of 
them in Manila, and with the ex- 
ception of four Wintons, two 
Thomas Flyers, a Maxwell, a 
Chalmers and a dozen Fords, 
Manila boasted of a fine assort- 
ment of French cars — mostly 
Renaults, Brasiers and Dela- 
hayes selling at $3,000 up. These 
cars had all been sold with no 
road mileage whatever aside 
from one 25-mile trip outside 
the city. Road work was going 
on, however, and, coincident 
with the passage of the free 
trade bill, came a more general 
road-building campaign under - 
the administration of Governor 
General Forbes. One connection 
followed another on the pro- 
vincial road systems and with 
good American cars at prices 
previously unheard of in the 
islands the wealthy and middle- 
class Filipinos, mestizos — half 
castes — and Spaniards began to 
forsake the caromatta, calesa 
(two-wheeled vehicles) and vic- 
toria for more modern transpor- 
tation. 

A thousand miles of isle- 
strewn sea lying about 650 miles 
southeast of Hongkong conBtv' 
tute the Philippines. Of the 
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3000 or more islands, Luzon, about the size of the State of 
Ohio, Panay, Cebu and Negros, somewhat smaller, and Min- 
danao, about the size of Luzon, are inhabited by the great 
taajority of the total population of 8,000,000, and, in the order 
fiamed, offer the principal field for the automobile manufac- 
turer. Of this population of 8,000,000, about 1,000,000 belong 
to the non-Christian tribes and cannot in any way be con- 
fqjlered as a buying population, aside from such isolated in- 
stances as the Sultan of Sulu and his court, and some of the 
Wealthy chieftains and head men who make their homes in the 
cities. Of the remaining 7,000,000, 50,000 are American, 
European or half caste, who may be considered a potential 
buying factor. There is also a Chinese population of about 
40,000, among whom are many wealthy Chinese who have just 
started to buy cars. The American population of the islands 
is about 6500, exclusive of the army and navy, but owing to 
the short tours of duty of army officers the 15,000 troops and 
officers do not count for much as buyers. Sales of cars to 
army officers will not run over fifty cars per year. The Span- 
ish population is doubtful, as is the exact or approximate 
number of mestizos. The English, German, French and other 
European colonies, exclusive of Spanish, will probably total 
10,000, and constitute a very potential buying factor as most 
of them are engaged in profitable commercial enterprises. 

Filipinos the Real Car Buyers 

During the past 3 years of democratic administration there 
has been a gradual decrease of Americans in the government 
service and while the American community has never been a 
big buyer of cars it is growing steadily smaller, and with 
the steady increase in the number of Filipinos acquiring gov- 
ernment positions, dealers may look for a good increase in 
car sales inasmuch as a native will buy a car on about one- 




Detail road map, showing the principal automobile roads in the 
vicinity of Manila. There are 1500 miles of good roads in the 
Philippines and some of the best are near Manila 

half the salary earned by an American. American standards 
of living are high and automobile operation in the islands is 
expensive, especially in the case of the average American 
who feels that it is beneath his dignity to operate a car anjd 
turns it over to a native chauffeur who proceeds to run up 
repair bills, not to mention joy rides and pilfered gasoline. It 
is nothing uncommon to hear an American complaining of out- 
rageous gasoline consumption and a tire mileage of only 2500 
or 3000 miles, usually due to an incompetent and worthless 
chauffeur. < 
A glance at a directory of car owners of the Philippines will 
quickly show who the car buyers are and in this connection 
it, might be said that accurate registration records are kept 
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a EDITOR'S NOTE: 
— This is the first in- 
stallment of a special 
serial article ' on the 
Philippine Islands as 
an export field for the 
V. 8. A. manufacturer. 
The author, Percy 
Warner Titian, has 
been connected with 
the automobile indus- 
try in the islands for 
« years, first with the 
Manila Times and Phil- 
ippine Free Press, then 
3 years as sales and 
advertising manager of 
the largest automobile 
house in the Far East; 
and as owner and pub- 
lisher of Philippine 
Motor Topics, road 
guides and directories. 
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The Philippine 
Islands are the 
richest undeveloped 
tropical territory in 
the world to-day. 
Their resources 
have been hardly 
tapped and the 
next 10 years hold 
a wealth of busi- 
ness for the auto- 
mobile indus try. 
Numbering some 
3000 islands, only 
the most important 
of which are illus- 
trated on the map, 
this territory com- 
prises 115,028 
square miles. Road 
development is go- 
ing on rapidly, 
some of the 1500 
miles of good roads 
being denoted by 
black lines. Fig- 
ures show numbers 
of oars and trucks 
in use 



AT the present writing there are approximately 5000 mo- 
tor vehicles in the Philippine Islands. This number in- 
cludes about 3000 automobiles, 500 motortrucks and 1100 
motorcycles. These have been sold over a period begining 
with the importation in 1901 of a little "one-lung" belt-driven 
"George Richard. The Philippines did not get the automobile 
fever, however, until 1910, shortly after the passage of the 
free trade bill with the United States which meant the re- 
moval of the duty on American 
cars. They had previously paid 
20 per cent, the same duty as 
levied on European cars. 

In 1910 there were about 300 
cars in the islands, nearly all of 
them in Manila, and with the ex- 
ception of four Wintons, two 
Thomas Flyers, a Maxwell, a 
Chalmers and a dozen Fords, 
Manila boasted of a fine assort- 
ment of French cars — mostly 
Renaults, Brasiers and Dela- 
hayes selling at $3,000 up. These 
cars had all been sold with no 
road mileage whatever aside 
from one 25-mile trip outside 
the city. Road work was going 
on, however, and, coincident 
with the passage of the free 
trade bill, came a more general 
road-building campaign under - 
the administration of Governor 
General Forbes. One connection 
followed another on the pro- 
vincial road systems and with 
good American cars at prices 
previously unheard of in the 
islands the wealthy and middle? 
class Filipinos, mestizos — half 
castes — and Spaniards began to 
forsake the caromatta, calesa 
(two-wheeled vehicles) and vic- 
toria for more modern transpor- 
tation. 

A thousand miles of isle- 
strewn sea lying about 650 miles 
southeast of Hongkong consti- 
tute the Philippines. Of the 
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3000 or more islands, Luzon, about the size of the State of 
{Ohio, Panay, Cebu and Negros, somewhat smaller, and Min- 
danao, about the size of Luzon, are inhabited by the great 
^majority of the total population of 8,000,000, and, in the order 
flamed, offer the principal field for the automobile' manufac- 
turer. Of this population of 8,000,000, about 1,000,000 belong 
to the non-Christian tribes and cannot in any way be con- 
pjffered as a buying population, aside from such isolated in- 
stances as the Sultan of Sulu and his court, and some of the 
Wealthy chieftains and head men who make their homes in the 
cities. Of the remaining 7,000,000, 60,000 are American, 
European or half caste, who may be considered a potential 
buying factor. There is also a Chinese population of about 
40,000, among whom are many wealthy Chinese who have just 
started to buy cars. The American population of the islands 
is about 6500, exclusive of the army and navy, but owing to 
the short tours of duty of army officers the 15,000 troops and 
officers do not count for much as buyers. Sales of cars to 
army officers will not run over fifty cars per year. The Span- 
ish population is doubtful, as is the exact or approximate 
number of mestizos. The English, German, French and other 
European colonies, exclusive of Spanish, will probably total 
10,000, and constitute a very potential buying factor as most 
of them are engaged in profitable commercial enterprises. 

Filipinos the Real Car Buyers 

During the past 3 years of democratic administration there 
has been a gradual decrease of Americans in the government 
service and while the American community has never been a 
big buyer of cars it is growing steadily smaller, and with 
the steady increase in the number of Filipinos acquiring gov- 
ernment positions, dealers may look for a good increase in 
car sales inasmuch as a native will buy a car on about one- 




Detail road map, showing the principal automobile road* in the 
vicinity of Manila. There are 1500 milet of good roods in the 
Philippines and some of the best are near Manila 

half the salary earned by an American. American standards 
of living are high and automobile operation in the islands is 
expensive, especially in the case of the average American 
who feels that it is beneath his dignity to operate a car anjd 
turns it over to a native chauffeur who proceeds to run up 
repair bills, not to mention joy rides and pilfered gasoline. It 
is nothing uncommon to hear an American complaining of out- 
rageous gasoline consumption and a tire mileage of only 26Q0 
or 3000 miles, usually due to an incompetent and worthless 
chauffeur. i 
A glance at a directory of car owners of the Philippines will 
quickly show who the car buyers are and in this connection 
it might be said that accurate registration records are kept 
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Location Touring 

Leyte 17 

Manila (City) 1522 

Masbato 2 

Mindanao 49 

Mlsamis 4 

Nueva Ectja 14 

Occidental Negros . 144 

Oriental Negros 6 . 

Pampanga 26 
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Rizal 114 
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Tayabas 66 

Zambales 1 

Total 2512 
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At the left is a typical cart 
drawn by a carabao or native 
buffalo. This vehicle is the chief 
means of transportation in the 
Philippines and is only begin- 
ning to make way for the motor 
vehicle 



Below — World-touring Hupmo- 
bile passing a rice cart on the 
plains of Nueva Ecija in 1911. 
During January, February and 
March 600 of these rice carts 
arrive in Cabanatuan daily each 
with a ton or more of rice. 
There are only two trucks in 
this province hauling rice 



of all cars sold and complete figures 
may be obtained upon application to 
The Automobile. 

The native Filipino people and the 
mestizos are the car buyers, present 
and future, and the instances have not 
been few where the writer has wit- 
nessed a "Pobre," or poor-looking 
Filipino, wearing his shirt-tail outside 
his trousers, "costumbre del pais," 
reach down into his cotton breeches, 
little more than pajama trousers, and 
pull out a large roll of bills to make 
his initial payment on a $3,500 
Renault, Brasier or Panhard, without 
as much as demountable rim equipment. And this has hap- 
pened when a completely-equipped American car, at one- 
third or one-half the price, and of good local reputation has 
stood alongside the French car. Almost any morning on the 
Escolta, Manila's main business street, Filipina women attired 
in very ordinary looking native clothes, chinelas — the Filipino 
slipper — and smoking big, black cigars or long, fat cigarettes, 
may be seen alighting from French broughams or limousines or 
leaning out the windows to call a clerk from a Spanish store 
who will bring out. half the stock for them to look at in the 
car. The morning dress of the Filipina, Spanish woman or 
mestizo usually consists of a wrapper that is sometimes so 




negligee as to be unsuitable for a shopping tour in America. 

These instances are cited merely as examples of the pur- 
chasing power of the native who lives in the background of 
the country's social and business life, city and provincial. 
They are land owners, house owners and hacienda owners — 
and they are legion. It should not be inferred from this that 
the wealthy class of Filipinos all go about in sackcloth and 
ashes, or hibernate from year to year. Quite on the con- 
trary, they are great dressers, love display, are big buyers 
of diamonds and jewelry and want the most that they can get 
for their money in a car, and a night at the Malacanang — Gov- 
ernor's residence — or at an official ball at the Ayuntamiento 




establishment of Manila's oldest and largest dealer. Estrella Auto Palace, a French concern. The salesroom, 80 by 100 ft., is at the 
right. There are a repair and machine shop, parts and tire stockrooms, etc. This company sells Hudson, Hupmobile, Peerless, 
Jeffery, Denby, Dodge, Oakland, Scripps-Booth, Fiat and four French makes 
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A hairpin turn on the Atimonan road, 100 miles southeast of Manila, crossing the mountain range on the east coast of 
the island of Luzon. The picture was taken from the highest of three bridges located one above the other. Until recently 
it was necessary to back on each of .these hairpin turns. Grades on this road run as high as 18 per cent. From thick 
jungle, filled with flowering orchids, at the top of the range the road leads down through solid cocoanut groves extending 
as far as the eye can reach to the fishing village of Atimonan, where there is a very fine bathing beach 



will reveal thousands of dollars' worth 
of diamonds, and wonderful Paris hats 
and gowns among the mestizos and 
Spanish women as well as costly dresses 
of native silk fashioned after the native 
costumes, among the Filipina women. 
During almost any night of the Italian 
opera season, which usually lasts 2 
months, the streets about the Manila 
Grand Opera hause are lined for ten or 
fifteen blocks with everything in the 
automobile line from a Ford to a six- 
cylinder Renault limousine. 

Manila is, of course, the automobile 
center of the islands and always will 
be, owing to its central position, both 
commercially and as the capital. The 
increase of cars in the Philippines' from 
year to year will be along the propor- 
tion as shown in the accompanying 
table, with possibly a few exceptions, 
especially in trucks, which will be taken 
up later in this article. Manila has a 
population of 300,000. Tokio, Japan, 
has a population of 1,500,000. But in 
neither case can the buying power of 
these cities be compared with that of 
American cities of equal size. Manila's 
buying power from an automobile stand- 
point can better be determined by class- 
ing it with an American city of 75,000. 
In the opinion of the writer, who is 
familiar with every detail of the auto- 
mobile business in the Philippines, 
Manila will own not less than 10,000 
cars and 1000 trucks within the next 5 
years. 

But the manufacturer or dealer who 




Above is a typical scene on the 115-mile section of the Manila South Road to 
Atimonan. It if. all first class macadam and passes for mites through stately 
cocoanut groves. Note the Peerless truck 

Below — Part of the 30 miles of perfect streets and drives in Baguio, the moun- 
tain capital of the Philippines situated in pine-clad mountains 175 miles north 
of Manila at an altitude of 5000 ft. and near mountains 9000 ft. above sea level. 
Baguio is reached only by automobile over two remarkably fine mountain roads 
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does not extend a forceful sales organization beyond Manila, 
and few of them do so, is never going to get his share of the 
business of the islands, nor is the automobile business as a 
whole going to attain the magnitude which it should. 

Iloilo, a Progressive City 

Thirty-six hours south of Manila by good and frequent 
steamer connection is the progressive city of Iloilo (E-low- 
E-low) on the rich island of Panay (Pen-eye), just across a 
narrow straight from the island of Negros (Nay-gross) the 
great sugar center of the islands, where increased cultivation 
and the erection of government sugar centrals bid fair to 
enormously increase the wealth of the islands. The popula- 
tion of Iloilo is 40,000; of Panay, 743,646; of Negros, 460,000. 
Manila's largest automobile house has maintained a branch 
here for some years and has done the bulk of the business in 
;this rich district while other dealers have been asleep on the 
job. But even this branch is not as progressive as it might be. 
On both of these islands there are excellent road systems suit- 
table for trucks as well as touring cars, and the former have 
yet to be introduced to any great extent. 
1 A few hours from Iloilo is Cebu (See-boo) with a popula- 
tion of 60,000 on the island of the same name. The total island 
population is 592,247. Both of these cities are ports of entry 
and dealers established there could have their cars shipped on 
steamers that call either before or after their Manila stop. 
•The island of Cebu has the greatest road mileage of any 
island except Luzon and the roads are built for the heaviest 
truck traffic, of concrete and macadam, and like all of the 
modern roads in the Philippines are the equal of any in the 
United States or Europe. There are 170 kilometers of first- 
class roads, 300 kilometers of second-class roads and 139 kilo- 
meters of third-class roads, the first two classes being open to 
t truck traffic during the entire year. 

A glance at the table will show that there were only twenty- 
five trucks on these islands on Sept. 1, 1915, and the number 
has not increased by over 30 per cent since that time. Most 
of these trucks are in the cities of Iloilo and Cebu and when 
account is mad* of the thousands of tons of produce that are 
annually hauled over the roads by slow and cumbersome 
carabao carts the field for trucks is easily imagined. About 
the only reason that no more trucks have been sold in these 
provinces is because dealers have never properly worked up 
the business. 

Still further south, about 48 hr. from Manila, is the charm- 
ing little city of Zamboanga, on the island of Mindanao. Zam- 
boanga is not a great market for cars, owing to its limited 
roads but the big island with its miles and miles of fertile 
ground that has scarcely been scratched, and its great forest 



tracts, is destined for a great future as road development in* 
creases, and capital realizes the possibilities of the Philip- 
pines as a field for profitable investment. 

There will never be a boom in car sales in the Philippines. 
The growth will be steady for years to come and the manu- 
facturer who establishes himself now will reap handsome 
dividends in the future. 

The following table shows the average weekly car sales 
in different periods since 1913 in P. I. 

Can 

July 1 to Dec. 31, 1913 8 

Jan. 1 " July 1, 1914 12 

July 1 " Dec. 31, 1914 13 

July 15 " Dec. 15, 1915 10 

Dec. 1 " May^l, 1916 16 

June 1 " Oct.- 16, 1916 18 

"v t ■ 

To go back to. the island of Luzon, at the southern extrem- 
ity, soon to be connected With Manila by first class roads, are 
the provinces of Albay (Al-by) and Camarines (KanVare-ee- 
knees) , great hemp producing districts. Both of these prov- 
inces already have excellent inter-provincial road systems and 
by referring to the table again one will note that they showed 
a total of fifty-two trucks over a year ago. This number has 
been increased by at least 50 per cent, and the trucks show 
the result, not of sales organization, but of aggressiveness on 
the part of two or three Americans who realized the possi- 
bilities and "bought" the trucks for passenger and freight 




A typical kilometer post on the coast section of the Manila North 
Road. Hudson cur in foreground ' 




Cart bridge formerly at Cabanatuan over which thousands of carts of rice were hauled in harvest time. This type of bridge is strong 
enough to carry a loaded 3000-16. touring oar. Most of these structures have been supplanted by collapsible deck bridges, the flooring 
of which is attached to one bank by heavy cables so that when the river rises this floor or deck is lifted off the piles and swung to 

the shore. When the water subsides replacement is easy 
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A typical bamboo /errv. Many have disappeared of late years but there are some still left. The carrying capacity of bamboo is 
very great. For example, the world-touring Hupmobile the first car to make the 175-mUe trip from Manila to Baglio, crossed here on 

a raft of thirty i-in. bamboo poles 



GOVERNMENT STATISTICS OF CARS LEADING IN PHILIP. 
PINES AND THEIR YEARLY INCREASES UP TO DEC. 16,1916 

Car Feb. 15, Feb. 6, Feb. 24, June 30, Dec. 10, 

1913 1914 1915 1916 1916 

Hupmobile 109 268 421 488 621 

Ford 80 183 212 247 801 

Overland 66 107 182 228 283 

Buick 90 136 188 216 239 

Hudson 69 84 114 121 129 

Brasier 95 106 120 120 123 

White 31 71 101 108 118 

Studebaker 6 48 74 97 108 

Chalmers 51 81 89 89 89 

Renault 51 73 86 87 91 

Reo 33 49 61 71 78 

Delahaye 26 49 68 ' 70 70 

Gen. Vehicle (E) 26 66 66 61 61 

Gramm 17 47 67 58 58 

Cadillac 20 36 43 63 61 

Dodge . . . . 6 48 

Owing- to a new registration law which went into effect April 1, 
1916. and Its slack enforcement, accurate figures of the new totals 
for Jan. 1, 1917, are hard to obtain, but the increase among the 
leading cars has been decidedly marked — in Bulck, Overland and 
Studebaker, while Dodse jumped into fifth place with a total run- 
ning over 200. Altogether there are over 135 different makes of 
automobiles and trucks in use in the Philippines, many of them 
represented by one car only. The Philippines have yet to see a 
Pierce-Arrow, Locomobile, Simplex, Rolls-Royce, Mercedes, Isotta- 
Ftaschinl or some of the newer American low-priced cars. 



business. The trucks were not "sold." The American's ex- 
ample was followed by two other Filipino organizations. 

On the island of Leyte, see table, there is another hustling 
American organization which also "bought" trucks and has 
worked up a great freight and passenger business. These 
companies show the possibilities in other districts if the man 
at the head of some sales organization will go out and analyze 
the situation instead of waiting until someone comes around 
to buy his goods. 

Between the province of Camarines and Manila are the 
provinces of Tayabas (Tie-ah-bas) and Laguna (La-goo-na) 
which produce about 50,000 tons of copra (ko-pra), the meat 
of the cocoanut, annually, and boast about twenty trucks some 
of these owned by the government. But of greater moment 
even than this astonishing situation are the two great rice- 
producing provinces of Nueva Ecija (A-see-ah) and Pan- 
gasinan (Pan-gas-ee-nan), north of Manila, where most of 
the 52,000,000 bushels of rice produced by the islands are 
moved annually and not over four trucks are engaged in the 
work. The average haul from the hacienda to the depot is 



6 to 18 miles. Eighty per cent of this is taken to the depot 
carabao carts drawn by one or two carabao, each carrying 
1 ton. While this situation is in a measure the fault of local 
dealers, another important factor enters in that while there 
are miles of road to withstand almost any truck there has 
been a scarcity of bridges strong enough to carry even a 
loaded 1-ton truck. Bridging the larger Philippine rivers is 
expensive but bridges will come in time and that time is very 
near with respect to these two provinces. 

Fine Roads in Northern Luzon 

Still farther north on Luzon, on the northwest coast, are the 
provinces of La Union, Ilocos (E-low-kus), Sur and Ilocos 
Norte (Nort-tay), which show but ten trucks on the table, 
the number probably double that at present. With white coral 
roads "taken care of with a fine tooth comb and manicure 
scissors" — according to the description given by a famous 
American tourist who has seen the world's finest roads — these 
provinces beyond the end of the Manila railroad offer great 
possibilities for both trucks and more touring cars as soon 
as bridges are in and traffic thus kept open throughout the 
rainy season. 

So much for the possibilities of car sales, but in closing this 
subject it might be said that as late as 6 years ago the 
writer was told by several leading commercial houses in 
Manila, whom he attempted to interest in trucks, that the 
motor truck could never compete with the carabao, the native 
work animal which has done the hauling for the Philippines 
for 300 years. Manila's 300-odd motor trucks and about 250 
more at work in the provinces to-day are a decided refutation 
of that argument, and the purchase of trucks in Manila by 
old-time Spanish concerns, who are always the last to adopt 
any change so radical, presage the inevitable : the doom of the 
carabao as a transportation factor and his return to the soil 
to do more plowing and cultivation for a country that to-day 
depends upon him for rice cultivation and yet does not raise 
enough of this, its main article of diet, to feed itself, but must 
needs import from Indo-China. And the time is comnig when 
the hundreds of these animals now in use in cities will not 
be permitted on the streets. Then, indeed, will the truck 
salesman have a feast. 

( To be continued) 
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Complete Cork Clutch Facing Possible 



Laboratory and Road Tests Indicate That Disks 
and Sheets of Special Composition May Be 
Used — Indiana S. A. E. Hears Paper on Cork 



Indianapolis, Ind., Feb. 16. — Complete clutch 
facings of cork for both disk and cone clutches, 
instead of employing the cork simply as. in- 
serts, is now a possibility. Laboratory and road 
tests indicate that special compositions of cork in 
the form of disks and sheets may be made to re- 
place leather and fabricated clutch facings, and im- 
proving the operation of the clutch. 

This announcement was made by Engineer Young 
of the Armstrong Cork Co. during the discussion 
of a paper on the production of cork and manufac- 
ture of cork products delivered last night before 
the Indiana Section of the Society of Automotive 
Engineers, by H. W. Prentice, Jr., manager of the 
publicity department of the Armstrong company. 
The manufacture of cork clutch inserts, carbureter 
floats, gaskets, etc., was explained and illustrated 
by slides and the making of linoleum such as used 



for running boards was shown by moving pictures. 

The real feature of the meeting was the an- 
nouncement of cork clutch facings. Mr. Young 
stated that these have been under test for several 
months and so far have not shown signs of failure. 
He said that though the coefficient of friction of 
cork varied greatly with its grade and treatment, 
it was so much greater than common friction ma- 
terials that it permitted the transmission without 
slippage of great power and at the same time pro- 
duced a clutch that was very soft in action. 

One interesting feature brought to light by their 
experiments is the fact that in using the cork sheet 
as a lining for a cone clutch, it is necessary to in- 
crease the angle of the cone from the usual 12 deg. 
to about 16 deg. Otherwise, the clutch would re- 
fuse to release. Extracts from Mr. Prentice's 
paper appear below. 



History of Cork — From Tree to User 



By H. W. Prentice, Jr. 

Armstrong Cork Co. 



CORK is the outer bark of the cork oak, a tree which 
flourishes in the Spanish Peninsula, Southern France, 
Italy and Northern Africa. Of the various countries, Por- 
tugal is the leader in cork production. Spain is a close sec- 
ond and Algeria ranks third. 

The heavy coating of outer bark is removed every 8 or 9 
years. So long as the delicate inner skin is not harmed, this 
process seems to further rather than retard the growth of the 
tree. The process is simple. They cut through the outer bark 
carefully, following the deepest of the natural indentations, 
and then pry it off in large sections by inserting the long 
wedge-shaped handles of their hatchets. 

Not only the trunks but the larger branches are stripped, 
the latter yielding the better bark. Care must be taken not 
to injure the inner skin of the tree at any stage of this 
process, for the life of the tree depends on its proper preser- 
vation; and if it is injured at any point, growth there ceases 
and the spot remains forever after scarred and uncovered. 

Strip 5-in. Trees 

The trees are stripped, as a rule, for the first time when 
they have attained a diameter of about 5 in., which they 
usually do by the time they are 25 years old. The first 
stripping is known as virgin cork. It is so rough and coarse 
in texture that it is of comparatively little commercial value. 
The tree at once sets about forming a new coating which, at 
the expiration of 8 or 10 years, is also removed. It is known 
as second stripping bark, a piece being shown on the right 
of this picture. As a rule the second stripping cork is of 
fair quality, but owing to the large number of indentations, 
there is a great deal of waste involved in cutting it up. 

But with the third stripping of bark, which follows in about 



9 years, the tree begins to yield its best bark, continuing pro- 
ductive, as a rule, for a century or more. Cork trees several 
hundreds years old, however, are not unknown. 

After the bark is removed from the tree it is gathered in 
piles in the forest and allowed to season for a few days. The 
thickness of the bark is anywhere from % to 2% in., while 
the yield alBO varies greatly — from 60 to 500 lb., depending 
on the size and age of the tree. The bark is next roughly 
baled up and carried, either on the backs of burros or in 
wagons, to the nearest boiling station. Here it is boiled in 
largs vats to render it soft and pliable and to flatten it out 
for convenient packing. After boiling the rough, woody part 
can be easily scraped off, reducing the weight of the materia) 
almost 20 per cent. 

Loaded on the backs of burros, or sometimes in wagons, 
if the roads are good, the cork is then carried to the nearest 
railway station for transportation to the cork manufacturing 
and distributing centers. The long trains of burros — thirty, 
forty or even 100 — present a most grotesque appearance, 
each animal loaded from head to hindquarters with a huge 
mass of the light bark. 

Grading Is Important 

Arrived at the factory, the cork first goes to the trimmers, 
who cut off the rough, undesirable portions. It is then sorted 
into a dozen or more grades, according to quality and thick- 
ness. The importance of this last mentioned operation can- 
not be over-emphasized, as the whole problem of the success- 
ful and economical manufacture of cork centers about it. 

When the cork is re-baled for shipment to America, broad 
sheets are laid in the baling box to form the bottom of the 
bale. Above them are placed smaller pieces, which in turn 
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are covered with larger sections. The whole mass is then 
subjected to pressure to render it compact, afterward being 
bound up securely with steel hoops or wire. The average 
bale weighs 200 lb. 

For whatever purpose it is to be used, all bark removed 
from the immense storage rooms of the American plants is 
taken first to the sorting department, where, under skilled 
eyes, the twenty-five or more foreign grades are re-sorted 
into approximately 150 different classes, according to quality 
and thickness. 

Cutting Corkwood Into Sheets 

The corkwood is then softened by placing it in a warm 
vapor bath. Then by means of a circular steel knife, making 
hundreds of revolutions every minute and kept at razorlike 
sharpness the sheets are cut into strips whose width is deter- 
mined by the length of the cork desired. 

From the slicer the strips pass to the blocking machines, 
where by the operation of a rapidly rotating tubular punch, 
cylindrical pieces are bored out and released with almost in- 
credible speed. 

The stoppers which come from these machines are round, 
with parallel sides. If tapered corks are desired, larger at 
the upper end than at the bottom, the cylindrical or straight 
pieces must be passed through other machines. 

A host of other useful articles also find their way from the 
many manufacturing departments to the shipping-room. Of 
insoles from 15,000 to 20,000 pairs are produced daily. Disks 
and washers by the million are punched out for use in metjal 
caps for bottles and jars and as gaskets in lubricator cups. 
Life-preservers, ring buoys, yacht, fenders and mooring and 
anchoring buoys are the specialties of one department. An- 
other pays particular attention to the manufacture of seine and 
gill corks, and bobbers for fishing lines. So varied, in fact, 
are the forms which cork assumes, that the complete catalog- 
ing of the functions which it fills would be well-nigh impos- 
sible. The finest pieces of bark are made into cork paper, so 
than that 350 sheets measure but 1 in. in thickness. Sorted 
into several different grades, this beautiful velvety material 
is practically all used in making cigarette tips. 

Value of Composition 

While natural cork is used for these purposes extensively, 
as you will see, experience has shown that a cork composition 
is much more suitable in many instances. The composition 
that has been developed at Pittsburgh is the result of several 
years' effort to produce a satisfactory material for use where 
the temperature does not exceed 212 deg. Fahr. Gaskets made 
of this composition are not affected by oil, gasoline, grease or 
water, and may be kept in contact with any of these liquids 
without disintegration during service. 

Not only is the original elasticity of the cork retained in 
these gaskets, but the process of manufacture tends to in- 

OOo O 



Washers and pulley rim cover of cork composition 
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Carbureter, gasoline and oil floats in cork composition 



Automobile engine and transmission gaskets made of cork 
composition 

crease it. This characteristic makes them especially suitable 
for use between rough or uneven surfaces and, hence, where 
cork gaskets are employed it is not necessary to machine 
pressed steel parts or castings. As was mentioned before, 
these gaskets do not harden with age, but remain elastic. 
This composition is of itself liquid-proof and will not become 
saturated. It is unnecessary, therefore, to put excessive 
pressure on the gaskets to insure tight joints. Oil leakage 
has' long been a source of expense and annoyance to the car 
owner, and purchasers are now demanding oil-tight joints. 
Because of their permanent elasticity and imperviousness to 
.liquids, cork gaskets offer the cheapest efficient solution of 
this problem, especially where pressed steel pans and covers 
are used. 

Effective as Rattle Preventer 

The constant resistance of cork gaskets to pressure develops 
a condition similar to the lock washer in keeping bolts tight. 
Consequently cars equipped with these gaskets are free from 
rattling due to loose bolts, so common after a car has been 
run a few hundred miles. 

Since smooth surfaces and excessive pressure are not re- 
quired to secure tight joints with cork composition gaskets, 
fewer bolts and bolt holes are necessary. This not only 
increases the strength of the metal parts, but decreases the 
amount of machine and assembling work necessary. In 
many cases the saving effected in this way will practically 
offset the cost of the gaskets. 

Cork gaskets have given excellent results between crank- 
case and oil pan. Such gaskets should ordinarily be thick 
enough to make a good fill between bolt holes with moderate 
compression. Added pressure may be applied if desired, as 
the cork will squeeze to the thickness of thin paper around the 
bolts. Any spring in the metal will be taken up by the elas- 
ticity of the cork, insuring tight joints. 

Boiling water or steam, if kept in contact with the flat 
face of a cork gasket, would, in time, cause damage. If, 
however, the gaskets are held under pressure between metal 
surfaces, they may be safely used where the temperature rises 
to that of boiling water or slightly higher. A number of 
builders are successfully preventing hot water leakage by 
using cork gaskets between the top and bottom plates in 
assembled radiators on motor trucks, and also between pressed 
steel water outlet and inlet manifolds, baffle plates and motor 
head stampings. The gaskets readily conform to the irregu- 
larities in the castings and pressed steel surfaces, insuring 
permanently watertight joints. 

Many prominent automobile builders have been using gas- 
kets of cork composition in a number of other places. Some 
of the more general applications are on cover plates for tim- 
ing gears, valve compartments, transmissions, oil pumps and 
accessories to crankcase, clutch and flywheel handhole covers, 
carbureter intake manifolds, differentials, etc. 

{Continued on page 431) 
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HEALTH the Key to 
Better Industrial 
Relations 



A Business Code for 
Improving Labor 




The dental clinic has 
three operating chaira 
It performs temporary 
relief work for Good- 
rich employees, in some 
instances giving full 
treatment, though co- 
operation with loco ' 
dentists is the aim 



A huge rest room for 
office girls is utilized 
for recreation 
poses during lunch 
hour. There are other 
rest rooms in various 
parts of the plant so 
that the women in 
nich department have 
similar facilities 



LABOR is the enigma of the industrial world. After suc- 
cessfully contending with the problems of mechanism, 
capital and like obstacles which confront him, the aver- 
age large employer inevitably finds himself involved in the 
question of industrial relations. Sifting it to the bottom, he 
iiscovers an astounding labor turnover with its consequent 
increase of accidents, defects of product and other evils. He 
attempts to eliminate the trouble with the introduction of 
welfare, recreation or profit-sharing plans and the result is 
the almost countless methods adopted, at this time, by con- 
cerns throughout the country. 

Many of these plans have failed. A few have been success- 
ful. None has succeeded where many employers, in the same 
community, have adopted it and thus again reduced the com- 
petition for workers to an equal basis. 

Hence, the B. F. Goodrich Co., Akron, seeking a sound and 
just basis for improved industrial relations, has evolved a new 
idea: one that embodies many innovations and is yet in the 
experimental state, but promises many interesting results. It 
includes; many of the well-known features found in the aver- 



age plan but is constructed on the new principle that workers 
must be contented, ambitious and cheerful, and that the only 
employees who may possess those qualities are those who are 
healthy, bodily and mentally. In consequence, the company 
has introduced a comprehensive system for the maintenance 
of physical health among its employees and for the develop- 
ment of interest in their strength and well-being. 

The work is administered by the Department of Industrial 
Relations, coming under the executive direction of the vice- 
president in charge of operations. The department is com- 
posed of three administrative bureaus of health, safety and 
labor. 

1 — The department of health is supervised by the health 
director who is in charge of all medical work done for the 
benefit of employees and administers the disability compen- 
sation. Under his direction come the physical examinations, 
dispensary work, medical hygiene, and in conjunction with the 
department of labor, the bureau of social visitation. 

2 — The department of safety looks after the provisions for 
and continuous inspection of the safeguards around machinery 
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HEALTH 

Physical Examination* 
Medical Hygiene 
Dispensary Facilities 
Disability Compensation 
Social Visitation 



SAFETY 

Factory Safeguards 
Inspection of Safeguard* 
Convenience Provision! 
Hygienic Conditions 
Social Visitation 



1 



LABOR 

Wage* and Honrs 
Working Conditiona 
Promotion of Education 
Labor Control and 
Social Visitation 



and arrangements for the physical conveniences of employees 
and hygienic conditions. 

3 — The department of labor deals at first hand with the em- 
ployees on all matters pertaining to hours, wages and condi- 
tions of labor. Under its supervision come the employment 
bureau, the bureau of labor control and standards, the bureau 
of education, and in conjunction with the department of 
health, the bureau of social visitation. 

The bureaus of labor control and standards attend to the 
interviewing of employees who have absented themselves from 
work or are planning to leave the company, the continuous 
regulation of wage rates, methods of work, advice on legal 
matters and housing. 

The bureau of education is intended to extend a broader 
elementary education to those employees requiring it, and is 
also in charge of several bulletins, including the house organ. 

A discussion of these departments and their scope and de- 



tail necessitates a description of the methods of employment 
and the experiences of the prospective employee from th« 
time he makes his application to his acceptance. 

Requisitions are made upon the employment bureau by tha 
various departments when additional workers are required 
Every operation in the plant has been analyzed and classified 
and the employment manager is, in consequence, able to select 
new workers with an intelligent appreciation of the work the? 
must do. 

All applicants are interviewed, the questioner asking a 
series of inquiries printed on one of the four pages of the ap- 
plication blank, two pages of which are illustrated herewith 
These include name, birth, domestic life, and citizenship. They 
are then asked for the names of past employers, addressea, 
length of service, wages, reasons for leaving. They are nexi 
instructed to visit the physical examination rooms. 

The second page of the application blank contains numerous 



DINTAL CLINIC RECORD 




Tha B. F. Goodrich Company 
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Two pages of the employment blank. The dental clinio record at the left is the last page and the employment bureau tntervitm 
at the right is the first. The inside of the folder contains a series of detailed questions relative to physical condition 
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A special model unit stand where worker* wash with constantly flowing non-scalding water. 
It was designed to eliminate the use of the wash basin and its dangers of infection 

questions relative to physical condition, and is forwarded to 
the examiner to be completed. The examination includes in- 
spection of height, weight, skin, head, eyes, ears, nose, mouth, 
neck, thorax, lungs, heart, pulse and arteries, abdomen, 
inguinal region, genitilla, upper extremities, lower extremities, 
spine, gland and nervous system, following which a diagnosis 
is made and entered on the sheet. 

25 Per Cent of Rejections Reclaimed 

Whenever a physical defect is found, a full explanation of 
the conditions and of the proper treatment is given and in 
event the candidate for employment has no family physician, 
he is referred to competent practitioners in Akron. Rejections 
are made only in cases of serious disability, infectious or con- 
tagious diseases. Full information is given regarding the 
best remedial treatment. Approximately 25 per cent of all 
rejections are successfully treated and later employed. 

Page three of the application blank provides for subsequent 
physical examinations that may be made. 

The examination of the teeth is next in order and the rec- 
ords are entered on the last page of the blank. These 
show by diagram and answers, the condition of the mouth, 
the dental service advised, the dental 
service in the clinic, and whatever 
x-ray and operative treatment has 
been advised or 'extended. Space re- 
mains for subsequent examinations. 

The health department includes 
eight divisions of administration, sta- 
tistics, dairy and water examination, 
physical inspection, dispensaries and 
laboratories, tuberculosis clinics, den- 
tal clinic and social visitation, and 
comprises a staff of the director, eight 
physicians, two dentists, twenty-four 
nurses and a dental assistant. Two of 
the doctors are women, one in charge 
of examination of female employees 
and the other assisting generally in 
the examination rooms and dispen- 
saries, and supervising the details of 
disability compensation. 

The dental clinic with three operat- 
ing chairs performs temporary relief 
work and in some instances renders 
full treatment but endeavors to co- 
operate rather than compete with 



reputable dentists in private practice. 
To make instruction in oral hygiene 
practical, tooth powder selling at 8 
cents and brushes at 15 cents are pur- 
chased at wholesale by the company 
and thus retailed to the workers. 
Three gross of these were sold in De- 
cember. 

Next comes the ear and eye room 
where examinations are made by tests 
that do not involve the English lan- 
guage. These are conducted by a 
specially trained nurse and two clerks. 

Complete records of all work are 
kept and the statistics display many 
important and interesting facts. 
Physical examinations have been made 
of 32,739 applicants for employment. 
Rejections numbering 5478 or 16 per 
cent were made by the health depart- 
ment but, as stated, 25 per cent were 
later employed after their health had 
improved. The visiting nurses call on 
about 250 absentees daily. More than 25,000 examinations 
of blood pressure were made during the first year but since 
only eleven displayed weakened conditions by these tests, the 
examination has been discontinued. 

The disability compensation comes under the direction and 
supervision of the department of health. It is a plan whereby 
a worker, unable to perform the duties pertaining to his or 
her occupation, by reason of sickness or on account of injury 
occurring in any manner not covered by State or National 
compensation laws, and not occurring or suffered in the 
course of any work for pecuniary gain other than work for the 
company, will be accorded disability compensation subject 
to the rules of the company, provided the company is notified 
within 24 hr. after the sickness or injury occurs and that the 
employee has secured the services of a legally qualified 
physician. 

AH factory employees who have passed the physical exami- 
nation in a satisfactory manner are eligible. Compensation 
is paid provided the disability exceeds 7 days following which 
the worker is paid for the period of disability including the 
first 7 days but not exceeding 52 weeks. Single men re- 
ceive one-half of their average weekly wage earned during 




The educational card and bulletin contain* safety cautions, inspirational discussions blanks 
for work records and a page for personal expenses. It is issued every 2 weeks 
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the 3 months preceding disability, and if proof is established 
that they are the sole support of dependents the compensa- 
tion is allowed on the same basis as to married men who re- 
ceive two-thirds of their average weekly wage, provided they 
contribute regularly to the support of their families. Widow- 
ers supporting children under 16 years of age are classified 
as married men. 

Under the disability plan, female employees receive com- 
pensation amounting to two-thirds of their average weekly 
earnings. Married women, though their employment is not 
encouraged by the company, are entitled to maternity com- 
pensation which is limited to 13 weeks, but may not be paid 
until after the birth of the child, and is only granted to the 
married women who have been in the employ of the company 
for 12 months preceding confinement. Except in unusual 
cases, this compensation is paid only when the prospective 
mother refrains, from work not less than 8 weeks previous to 
confinement and is attended by a legally qualified ' physician. 

During the first year of operation of this plan, 22,756 cases 
of disability occurred, of which 3002 were compensated to an 
amount averaging $47.02. The average duration of illness 
among these compensated cases was 33 days. 

The effect of holidays on the disability rate is interesting. 
On the day preceding Christmas eighteen reported as ill as 
compared with 115 on the day following. On the day prior 
to Labor Day there were twenty-eight cases in contrast to 
138 on the day following. 

All employees who are sent home ill, or who notify the com- 
pany that they are detained at home through illness or injury, 
are called upon by the visiting nurses within 48 hr. and as 
often afterward as proves advisable. Those nurses whose 
districts are not accessible to the street car lines, are pro- 
vided with coupe cars and chauffeurs. They render bedside 
care in emergencies, but are mainly concerned in giving in- 
structions in personal hygiene and sanitation and seeing to it 
that patients follow proper medical advice. 

Special Tuberculosis Dispensary 

The tuberculosis clinic, which is also under the jurisdiction 
of the department of health, has been maintained because of 
failure of public authorities to cope with the spread of the 
disease, and a special dispensary has been established near 
the plant for employees who have contracted tuberculosis or 
are suspected of being tuberculous. These patients are placed 
on disability compensation and are kept under constant sur- 
veillance by a doctor and specially trained nurse both at the 
clinic and in their homes. Patients, whose home environment 
is antagonistic to proper treatment, are kept out of doors 
at the dispensary all day and when practical are given light 
work to keep their minds occupied without overtaxing their 
strength. As far as possible, sanitarium treatment is utilized 
for incipient cases as a means of removing the foci of in- 
fection from the community. 

Following the physical and dental inspection, the records 
of which have been sealed so they are kept from the sight of 
other employees, the new worker, if he has passed all of the 
tests successfully, is given his application for life insurance 
and is told carefully of the plan of social insurance which in- 
cludes life insurance and service annuities besides the disabil- 
ity compensation and maternity benefits. 

Insurance Policy Provided 

His insurance application is made out to a large company 
which seeks group insurance, and states when filled in that 
the employee is making application for insurance, specifies 
the amount, department in which he is employed, address, 
birth place and date, sex and beneficiary. The policy is pro- 
vided for 1 year for all employees of the company who have 
passed the medical examination satisfactorily, and is re- 
newed by the company yearly at its discretion. Each em- 
ployee is given an individual policy showing the amount of 




Safeguards have been placed about every hazardous machine or 
piece of mechanism in the plant 

insurance payable to his beneficiary. The amounts are graded 
as follows: 

Under 1 yearns, service $500 

1 to 2 years' service 600 

2 to 3 years' service 700 

3 to 4 years' service 800 

4 to 6 years' service 900 

Over 5 years' service 1,000 

These increases are made automatically at the expiration of 
each successive year of service. Upon receipt of satisfactory 
proof of the death of an employee, a sum not exceeding $100 
is paid for funeral expense, the remaining insurance due 
being paid to the beneficiaries in twelve equal monthly in- 
stallments, unless, at the discretion of the officials, it may 
be desirable to make payment in a lump sum. Temporary 
lay-off because of illness or reduction of force is not con- 
sidered as a break of continuity of service, though when it 
exceeds 1 year, it is deducted in computing the length of 
service. Those employees receiving service annuities are not 
eligible to life insurance. 

Service Annuities Paid 

The service annuities are paid to all employees who attain 
certain ages or have specified lengths of service to their 
credit. Every employee is eligible to enjoy the benefits of the 
plan. The annuities are paid to: 

a — Any male employee who has attained the age of 70 years, 
or any female who reaches 66 years, regardless of length 
of service. 

b — Any male employee 65 years old and any female employee 
60 years old with 20 years of continuous service to their 
credit. 

c — Any male employee 60 years old and female employee 55 
years of age with 25 years of service credited. 

d — Any male or female employee with 30 years of continuous 
service credited. 

e — Any employee with 15 years of service who has been per- 
manently and totally incapacitated through no fault of his 
or her own as result of sickness or injury. 
Service annuities are paid monthly and on a scale as 

follows : 

For each year of active service, 1 per cent of the average 
monthly pay during the 10 years next preceding retirement. 
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Thus if an employee has 
been in the service 40 years 
and his average monthly 
salary or wages for the last 10 
years has been $75 per month, 
his service annuity would be 
40 per cent of $75 or $30 per 
month. No service annuities 
are paid amounting to more 
than $100 per month or less 
than $20 per month. 

The life of the worker is 
subject to the rules and regu- 
lations. The company reserves 
the right to alter or abolish 
these rules without incurring 
or retaining any liability to 
employees, except to those to 
whom service annuity has al- 
ready accrued. The acceptance 
of annuity does not bar the 
worker from engaging in other 
work after a time, as long as 
it is not prejudicial to the 
company. 

The employee, following re- 
ueiot of the insurance applica- 
tion and explanation of the 
social insurance, receives an 
envelope which contains an 

outline of these plans and also instructions for safety and 
health and information regarding the workmen's compensa- 
tion laws enacted by the State. In addition, he is given what 
is known as the educational bulletin and record card. These 
are issued every 2 weeks by the company and contain various 
suggestions in each issue ranging from safety cautions to in- 
spirational discussions. This folder also contains blanks on 
which the worker may register his own work record with 
spaces for the record of days at work, number of pieces of 
work accomplished, daily earnings and time, and also a blank 
to be filled out with details of personal expense. 

The payroll is so arranged that it 
automatically records every employee's 
output and registers after each pay 
day period, the minimum and maxi- 
mum earnings for each worker and 
the average rate per hour earned on 
each operation. Special markers are 
placed on the records which display 
either a marked falling oft* in an indi- 
vidual's earnings or a failure to main- 
tain the average of operation. All 
such cases are investigated to deter- 
mine whether this is the result of per- 
sonal inefficiency or conditions of 
operation. Thus, not only is a natural 
check put upon the incompetent 
worker but also, constant improve- 
ments are made in the methods of pro- 
duction which increase the earning 
capacity. All factory employees are 
paid weekly from booths situated con- 
veniently to their work and the entire 
pay for the complete organization is 
distributed in 15 min. 

All employees who have been absent 
without notice are called on by the 
nurses to determine the reason for not 
reporting to work. Before coming 
back to their duties they must pass 
through the labor control station 




6v 



Fountain designed 
the Safety department 
with no metal at its 
central point that the 
drinker's lips can 
touch 



Caution is the watchword throughout the factory. Signs posted everywhere warn against care- 
lessness on the part of employees wherever accidents are possible 

where their time card has been filed, and are interviewed by 
representatives of the labor department This aids to de- 
tect the laggards and also to determine those who stay home 
because of domestic trouble or a grievance against the work. 

The labor control station also interviews all persons leav- 
ing the employ of the company, makes a thorough analysis of 
the reasons given and in those instances where it is possible, 
adjusts complaints or extends advice. 

Having received the pamphlets, the worker is introduced to 
his department foreman and instructed in the tasks assigned 
to him, the general factory routine and the safety appliances 
surrounding his work. 

Safety and Hygiene Department 

All safety and hygiene work is under the supervision of 
the safety and hygiene department which is constantly mak- 
ing an analysis of mechanical and sanitary conditions in an 
endeavor to improve upon them. Practically every hazardous 
machine or piece of mechanism in the plant has been safe- 
guarded. Modern well-ventilated toilets have been provided 
throughout the institution, and facilities for washing which 
are available to all employees have been greatly improved 
by a special model unit with separate spouts through which 
non-scalding water spurts as in a shower thus providing each 
man with running water and safe-guarding him from the in- 
fections which frequently occur when a few basins are used 
by many men. Liquid soap and paper towels are in each 
washroom. Individual lockers, heated and ventilated, are 
soon to be installed. Model bubble fountains of a special type 
which provide cold water in such a way that the lips cannot 
come into contact with any part of the metal basins are being 
installed throughout the plant. 

In addition to these valuable features, the company pro- 
vides lunchrooms of cafeteria style for the various factory 
forces. Soups, sandwiches, coffee, milk and desserts are sold 
on a 3-cent basis, and tickets are sold both in strips and books. 
The lunchrooms do not quite pay for themselves as measured 
with the expense of maintenance but undoubtedly are pay- 
ing institutions when it is remembered that the workers 
secure nourishing food, are kept in the plant, and do not have 
to rush and bolt their meals. 
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Recreation is another phase of the general scheme. A large 
rest room for office girls is utilized for recreation during the 
lunch period and after working hours, and also as a resting 
place for those who are ill; and unit rest rooms are being 
provided in connection with the branch dispensaries for the 
factory force. 

A large playfleld set aside by the company for the use of 
the Goodrich athletic association, an organization which 
stimulates and directs all forms of athletics among the work- 
ers, comprises a running track, ball field, 9 tennis courts and 
plans are under way for erecting a shelter for winter games 
and general social features. The girls have a camp-site for 
the summer months on the border of a nearby lake. In these 
recreational features, the company is always willing to render 
financial assistance, but prefers that the initiative and the 
organization should come from the workers. 

Extensional assistance is offered in various forms, such as 
aid given workers involved in legal difficulties. No court 
work is done, but arrangements are made for the securing of 
competent legal counsel at a reasonable cost. 

A list of houses and rooms for let and of boarding house* 
is maintained. 

A census taken in May, 1916, determined that 49 per cent 
•>f all the factory workers were foreigners. Of these only 10 
per cent were naturalized, and 48 per cent had a good knowl- 
edge of English. There were 37 different nationalities. The 
company through its bureau of education is co-operating with 
the public schools in an effort to give adequate instruction in 
English, civics and elementary subjects. 

1 200 Volumes in Library 

A house magazine, the Circle, issued monthly, aims lo in- 
terpret the spirit of the company toward the workers and to 
recognize and stimulate social activities. A library contain- 
ing 1200 volumes is at the disposal of all and more than 3000 
periodicals are received each month and distributed to those 
interested. 

It is through these unusual plans that Goodrich hopes to se- 
cure an improved relationship between itself and its workers. 
The plans, founded on the basis that justice in industry can 



come only through intelligent leadership and cordial co-opera- 
tion, should begin to display results in the next few years. 
At this time, statements of progress, according to the com- 
pany's officials, would be haphazard and unsubstantial, since 
the work is still new and experimental. While definite results 
have not as yet been obtained, there is hope that a scheme 
based on health is sound and will bring many benefits which 
will be important to every employer of labor. 



Complete Cork Clutch Pacing 
Possible 

(Continued from page 425) 
Cork gaskets are easily applied with a thin coating of 
waterproof cement, or shellac, spread over one of the contact 
surfaces. Care should be taken not to use too much cement, 
as otherwise it might squeeze through the bolt holes, causing 
the gasket to stick on both sides when assembled. The gasket 
should be weighted down until the cement is thoroughly dry 
before assembling the parts. 

Used for Washers, Packing, Etc 

Washers of cork composition have the same characteristics 
and are used extensively to prevent rattling and the entrance 
of dust. They are also used in connection with stuffing boxes 
where the shaft speed is not high enough to generate heal 
much above that of boiling water. Not only do they protect 
the bearings against dust, but they stop oil and grease leak- 
age. 

Floats for carbureters, oil gages and gasoline gages are 
invariably made of natural cork rather than composition. 
These are produced in several styles to conform to individual 
specifications. Experience has shown that floats should be 
coated with a material similar to shellac to give the best 
results. 

Natural cork clutch inserts are supplied in four grades. 
Natural cork washers for various purposes and natural cork 
plugs for wire conduits, spark plug holes, etc., are also 
furnished. 




T 



How 
Continental 

Tests 
Flywheels 

for 
Accuracy 

1 HE accompanying illustration 
shows the method of testing 
flywheels at the Continental Motors 
Co., Detroit. The method of cor- 
rectly finding out whether a flywheel 
is true or not is by testing with an 
indicator dial. 

No flywheel which varies in ac- 
curacy beyond the prescribed limits 
is allowed to get by the tester as any 
inaccuracy will be detected in the 
motor test department. 

The fixture shown herewith is only 
one of the many interesting details re- 
vealed at the big Detroit plant of the 
company. 
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3 1-2 Ton Acme Model for 
Heavy Hauling 



Chassis plan and ele- 
vation and front view 
of the new 3(/ 2 -ton 
Acme truck. Note un- 
usually strong frame 
and substantial cross 
members 





A THREE AND ONE-HALP-TON model has been added 
to the line of the Cadillac Auto Truck Co., Cadillac, 
Mich., builder of the Acme 1- and 2-ton trucks. This is 
designed to meet the requirements of heavy hauling, and com- 
pletes the company's line. The Acme 1-ton truck is designed 
to correspond to the requirements of the same type of traffic 
as would be used with a one-horse dray or delivery wagon. 
The 2-ton truck is designed to correspond to the two-horse 
team, and the new 3% -ton to cover the field of heavier weight 
which has been found to be growing rapidly throughout the 
country. As would be judged from the class of work to be 
handled, the new Acme truck is a heavy-duty machine 
throughout, featured by rigid construction of frame and live 
members. 

Worm Drive and 50-hp. Engine 

In general, the new job is a 3%-ton worm-drive truck which 
may be fitted with any type of special or dump body to meet 
particular hauling problems. It has a wheelbase of 168 in., 
and a loading space of 150 in. The turning radius is 29 ft., 
and the tread is 66% in. in front and 65% in. in rear. It is 
equipped with a Continental 50-hp. engine, the power being 
secured on brake test by the Continental company. It has 
four cylinders cast in pairs, L-head, with a bore and stroke 
of 4% by 5% in. The connection between the driving mem- 
bers and the chassis frame is flexible. The engine is mounted 
at three points with the gearbox amidship and connected with 
the drive by two universal joints, and with two additional 
universale on the propeller shaft, giving four universals in 
the drive between the power plant and the rear axle. 



The engine is the stock Continental type E, fitted with a 
Pierce governor limiting the speed to 1200 r.p.m. and the 
truck to 14 m.p.h. Like the other Acme models, this truck is 
equipped with Rayfield carbureter, Eisemann magneto and 
Stewart vacuum feed. 

In the 1- and 2-ton Acmes, the gearbox is mounted in unit 
with the engine, but in the new model the amidship location 
has been chosen in order to break the drive into shorter sec- 
tion. This also divides the weight and distributes it more 
evenly along the chassis. The transmission units are of the 
sliding clutch type, with the gears always in mesh. The gears 
instead of revolving with the shaft by means of splines run 
free and the hook-up of the shafts and gears is accomplished 
by a series of dog clutches. One part of the clutch is cut into 
the face of the gear, while the other slides upon the squared 
shaft. 

The gears are mounted upon roller bearings which are 
fitted into the gear hubs. The clutch arrangement is such 
that when the gearset is in high gear, the other gears are 
idle. The face of the gear is 1% in. wide. Between the engine 
and the transmission the shaft is of heat-treated steel, 1% 
in. in diameter, and the shaft between the gearset and rear 
axle is of 1% in. diameter. Three speeds forward and one 
reverse are provided. The ratios are, in first, 4 to 1; second. 
2 to 1 ; third, 1 to 1 ; reverse, 4.125 to 1. The reduction in the 
rear axle is 10% to 1. 

Timken axles, both front and rear, are used. The rear axle 
is floating, with the axle shafts forged in one piece, heat- 
treated and splined on one end. With the ratio of 10% to 1 
in the axle, the total reduction in low speed is 41% to 1, a 



Digitized by 



Google 



February S&, 1917 



THE AUTOMOBILE 



433 



sufficient drop to pull the truck through 
any road on which traction can be se- 
cured. The service and emergency 
brakes are internal expanding, with 
21-in. drums on the rear wheels. The 
extra large brake surface is another 
point which may be noted in connection 
with this chassis. 

The type of drive used on the Acme 
3% -ton truck differs from previous 
practice. On the 1- and 2-ton trucks 
Hotchkiss drive is utilized, with the pro- 
pulsion taken through the top leaf of 
the rear springs. In the Acme 3*6 -ton 
truck the drive is taken through radius 
rods which are semi-flexible, thereby 
eliminating the necessity of universal 
joints and allowing of simple connec- 
tions. This also carries out the flexible 
connection scheme between the live 
members of the chassis and the chassis 
frame. The torque is taken by the 

springs in the same manner as on the smaller Acme models. 

Another change in Acme construction which may be noted 
in the 3% -ton model is the adoption of a cast radiator tank 
instead of the sheet metal tanks used on the 1- and 2-ton jobs. 
The change in the mounting of the radiator has not been on 
account of any difficulties with the mountings on the smaller 
models, but is done because it is thought that, with the 
heavier spring design, impacts may be transmitted to the 
radiator. This, of course, is impossible with the smaller 
models on account of their lighter spring design. The radi- 
ator is detachable and is supported from the bottom on a 
cushion base. The radiator is a Long, and the water is cir- 
culated through it by means of a centrifugal pump. One of 
the points which may be noted is the strength of the frame. 
This is of 8-in. section rolled steel channel, fitted with the 
cross members shown in the illustrations, which are gusseted 
and hot-riveted. The springs are Detroit made, self-lubricat- 




Rear of new 31/i-ton Acme chassis, showing Timken worm drive axle, heavy springe, 
large braking surface and dual rear tires. Drive Is through semi-flexible radius rode 
and torque Is taken by the springs 

ing, bronze bushed, the front being 3 in. wide by 42 in. long, 
and the rear, 3% by 54 in. The radius rods which take the 
drive are of rolled steel section and semi-flexible, a very 
desirable feature. 

14-ft, Body Standard 

The overall length of the chassis is 243 in., and it is de- 
signed to accommodate a 14-ft. body as standard. Although 
the wheelbase is 168 in., the truck will be furnished with a 
longer wheelbase when desired. The gasoline capacity is 
27 gal. 

The truck is completely equipped, including seats, lamps, 
horn, jack and tools. The gasoline tank is welded steel. The 
wheels are artillery with 3-in. spokes rear, and 2% -in. spokes 
front. Front tires are 36 by 5 in., and rear, 40 by 8 in., or 
40 by 5 in. duals optional. The price of the truck, f.o.b. fac- 
tory, is $3,000. 



Exports of Automobiles, Trucks and Parts for December and 12 Previous Months 

Twelve Months Ending December 



December 



No. 

Passenger cars 3,664 

Commercial cars 1,664 

Parts, not including engines and parts 



5.328 



1915 



Value 
$2,710,758 
3,910,533 
1.791,805 

$8,413,096 



No. 
4,911 
1,331 



6,242 



1916 



Value 
$3,658,660 
3,689.314 
1,755,333 

$9,113,307 



No. 
41,864 
22,094 



63,958 



1915 



Value 
$35,045,090 
58,839,303 
16,670,452 

$110,554,845 



No. 
61,947 
18,903 



80.850 



1916 



Value 
$43,725,087 
52,870,774 
24,001,060 

$120,696,921 



BY COUNTRIES 



Denmark 

France 423 

Germany 

Italy 31 

Russia 

United Kingdom 1,366 

Other Europe 608 

Canada 348 

West Indies and Bermuda 308 

Argentina 

Brazil 

Chile 

Venezuela 

Other South America 751 

British East Indies 

Australia 392 

Other Asia and Oceania 583 

All other countries 455 

Mexico 63 

5,328 



$1,034,581 
15,494 



1,969,048 
1,272,807 
259,110 
197,512 



363,748 



371,323 
762,921 
326,682 
58,065 



109 
596 



$6,631,201 



29 

30 
597 
198 
406 
464 
461 

75 
313 

58 
198 
577 
230 
1,291 
497 
113 

6.242 



$96,496 
1,898,494 

13,228 

82,492 
1,507,461 
222,192 
451,685 
297,061 
243,613 

35,804 
186,314 

35,393 
102,508 
452,312 
197,607 
1,091,641 
353,063 

80,590 

$7,347,954 



6,304 
4 

257 

24,356 
8.640 
5,796 
3,248 



3,537 

4,818 
4,332 
2,494 
172 

63,958 



$15,922,313 
2,800 
160,368 

35,057,597 
22,330,357 
4,622,931 
1,877,680 



1,862,326 

4,075,299 
6,748,367 
2,063,863 
160,467 

$94,884,368 



1,516 
8,477 

285 
3,140 
9,198 
4,831 
12,183 
5,935 
5,105 

467 
1,442 

556 
1,148 
4,573 
7,567 
9,034 
4.669 

724 

80,840 



$1,126,953 
23,279,846 

171,231 
8,546,563 
17,083,616 
4,647,736 
8,965,200 
3,922,906 
2,723,705 
292,682 
955,394 
360,315 
708,389 
3,359,379 
5,727,233 
10,842,305 
3,251,632 
603,776 

$96,568,861 
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SORES 



Positive Brazing Paste 

ADVANTAGES claimed by the man- 
ufacturer for this paste are that 
'it repairs the broken metal all the 
way through; does not .change the size of 
the part repaired; does not require as 
great heat as welding; can be done at low 
cost; makes joint stronger than it was 
originally; will braze steel to cast iron 
or any kind of iron one to another, and 
that it will braze copper to anything 
made of iron or copper. 

In applying the paste rust and grease 
are removed from the part to be repaired, 
the pores are filled with paste which is 
well rubbed in, and after clamping the 
work in position heat is applied. When 
the iron is white hot an inch each side of 
the break borax is applied and then spel- 
ter is run thoroughly into the break. 
When the iron has cooled sufficiently to 
turn black the work may be taken from 
the clamp. — Ferro-Brazing Paste Co.. 
1423 Farragut Avenue, Chicago. 

Ellis-Smith Valve Reseater 

In refacing valves and valve seats, 
the operation of this device is as follows: 
A vise is clamped to a wooden base 
bolted to the cylinder head, holding the 
seat cutter reamer guide and valve re- 
facing fixture. The valve is held in the 
refacing fixture and rotated against a 
steel knife by means of a bit brace, cut- 
ting the proper bevel on the valve. For 
refacing the seat, a seat cutter is placed 
in the pilot stem and rotated by the bit 



brace. It is claimed that warped valves 
may be refaced and seats finished with- 
out chatter marks. Price, $30. — E11U- 
Smith Mfg., Co., 216 Niagara Street 
Buffalo. 

Helping Henry 

All sorts of makeshift devices for 
transmitting power from the rear wheels 
of an automobile to machinery, tools, etc., 
have been developed from time to time, 
but the Helping Henry is a simple, prac- 
tical belt-power attachment designed to 
meet all kinds of conditions. In opera- 
tion it is placed in position under the 
rear axle and the two handles and the 
base rod are pushed down at the same 
time, thus jacking up the rear wheels and 
drawing the tires into contact with the 
rollers of the attachment. Pressure at* 




****** 
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Ellis. Smith valve resetter In operation 



this point is only about 25 lb., enough to 
prevent slippage, as the framework of 
the device supports the car weight. The 
method of drive is illustrated herewith, 
the device in this instance being connect- 
ed to a drill press. Various size pulleys 
are furnished for the manifold uses to 
which the Helping Henry can be put- 
Specifications include malleable castings, 
channel iron frame, ball-and-socket self- 
aligning, high-speed, babbitted bearings 
and large oil cups. The device weighs 
135 lb. — Autopower Co., LaPorte, Ind. 

Vincent Clear-Room Wheel 

The feature of this steering wheel is 
that it may be dropped to a tilted posi- 
tion as illustrated herewith, thus giving 
a wide passage past the driver's seat. A 
locking arm secured to the steering post 
and consisting of 7/16-in. hardened and 
ground taper steel pins on each side of 
the head and forming wearing plates car- 
ries the Clear-Room wheel pivoted on » 
special spider on its outer end. The lock- 
ing arm is secured to the post in the same 
manner as the original wheel. A touch 
releases the wheel from the driving posi- 
tion to a clearance of over 8 in. Spiders 
are of close-grained aluminum and the 
corrugated walnut rims are dished. 
There is a plain ebony rim on the Ford 
16-in. size. Price, largest size, $12; Ford 
type, $6.50.— Vincent Clear-Room Steer- 
ing Wheel Co., 765 Woodward Avenue. 
Detroit. 

Battle Creek Vulcanizer 

A large and light machine for the re- 
pair of casings or tubes. Steam is gen- 
erated in a convenient boiler and circu- 
lated through the hot-plates in a man- 
ner that keeps it dry and live. Six cas- 
ings and several tubes may be treated at 
one time, and though held so as to oc- 
cupy a minimum space are still accessible 
to the workman. Each unit is controlled 





Helping Henry belt power attachment transmitting drive from 
the rear wheels of a ear to drill press. It Jacks up the rear 
wheels which actuate the jackshaft by rollers 



The Vincent Clear- Room Steering Wheel. Left — Detail of the 
wheel In the tilted position. Right — The wheel In use. Note the 
wide passage by the driver's seat 
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by a globe valve, and one or all may be 
heated at the same time. Price, Model 
B, $250, with all bench tools and special 
clamps; boiler not included. — Battle 
Creek Vulcanizing Equipment Co., Bat- 
tle Creek, Mich. 

Warner Wheeltilt 

This device was described in The Au- 
tomobile for Feb. 1 as one of the new de- 
vices brought out at the Chicago show, 
but the price was given as $5, whereas it 
should have been $1.50. As shown in the 
illustration it consists of a snap hinge 
which converts the Ford steering wheel 
into a tilting type, a strong, simple latch 
holding it securely when in use and being 
easily snapped out when to move the 
wheel into the tilting position. — Warner 
Gear Co., Muncie, Ind. 

Konsrv Engine Warmer 

An electric heater placed beneath the 
hood keeps the motor and radiator warm, 
facilitating easy starting. It is attached 
to any 110-volt lighting circuit, using 100 
watts per hour. It sells for $5. — Konsrv 
Electric Co., 2041 East Third Street. 
Cleveland, Ohio. 

Detroit Hub Cap for Fords 

This cap is designed to impart a more 
substantial appearance to the Ford wheel 
and to cover points on the metal flange 
and bolts at the hub which frequently be- 
come rusty. The hub cap also makes the 




■FRONT 



At the left Is Illus- 
trated the Battle 
Creek steam vul- 
canlzer for the re- 
pair of casings or 
tubes. Six caslngi 
and several tubes 
may be treated at 
one time 



At the right Is the 
Atlas Arbor press 
for repalrshop work. 
Operating under a 
leverage of 160 to 1, 
one man Is said to 
be able to exert a 
force of 20 tons. 
Work 20 In. In 
diameter and 18 In. 
deep can be han- 
dled 



running board appear lower. 
Selected 20-gage steel is used 
in the caps, which simply re- 
place the standard Ford caps. 
They are finished in polished 
nickel on a heavy copper base and are 
furnished in cartons each containing a 
set of four and listing at $3.75 per set. — 
Harry Svensgaard Sales Corp., 214 Jef- 
ferson Avenue East, Detroit. 

Atlas Arbor Press 

The Atlas is an arbor press for repair- 
shop work. Operating under a leverage 
of 160 to 1, one man is said to be able to 
exert a force of 20 tons. The frames are 
of special iron, the pinions and rams 
from heat-treated alloy steel, and all 
other parts from materials chosen to 
meet the hardest service. Work measur- 
ing 20 in. in diameter and 18 in. deep 
can be handled, and will remove arbors 
measuring up to 5 in. The weight of the 
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Radio exhaust type car heater 



press with base is 650 lb. Price, No. 24, 
$80; without legs, for bench, $70.— Atlas 
Press Co., Kalamazoo, Mich. 

Ulticoat Heat-Proof Paint 

Ulticoat is a mineral paint for use on 
the exhaust pipe, muffler, hood, and all 
metal parts subject to heating. It is 
stated by the manufacturer that heat 
causes the paint to stick harder to the 
surface to which it is applied. Price, $1 
per can. — Porcelain Products Co., Pitts- 
burgh, Pa. 

Radio Car Heater 

Exhaust gases pass directly through 
the body of the heater, connections being 
made to the exhaust by a 1-in. pipe, 
passing to the heater proper, which is 
set flush in the floorboards. This heater 
is a pressed metal box 14% in. long, 5 
in. wide and 3 in. deep. It is claimed 
to heat a limousine comfortably and to 
be a good foot warmer for open cars. 
The installation may be made by any- 
one in 2 hr., it is said. Price, $8. — Mil- 
waukee Auto Specialty Co., Milwaukee. 
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Above — Detroit hub caps for Ford cars 

selling for $3.75 per set 
Right— Warner wheeltilt for Fords which 
sells for $1.50 
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Factory 



Saxon Motor Car Corp., Detroit, has 
its present offices at 621 Beljevue Ave- 
nue, and the factory is occupying quar- 
ters at Beaufait Avenue and Sylvester 
Street. 

Paige-Detroit Motor Car Co., Detroit, 
has purchased 33 acres of land adjacent 
to the new site of the Saxon Motor Car 
Co.'s new plant. 

C. R. Wilson Body Co., Detroit, has 
secured the plant of the Hargreaves 
Mfg. Co. and will use the 80 ,€00 sq. ft. 
of floor space it contains for making 
closed bodies of every type. 

Electric & Auto Parts Co., the Morgan 
& Wright Tire Rim & Wheel Co. and the 
Economy Metal Stamping Co. have 
joined with several other manufacturers 
in the erection of a suburban community 
near Cleveland, where each will con- 
struct factories. 

Pan-American Motors Corp., Chicago, 
manufacturing the Chicago Light Six- 
Forty, is seeking a location for a factory 
in some Illinois city. Should some in- 
land city of Illinois be selected as a site 
for the factory, the name of the car will 
be changed to that of the city chosen. 

Willys-Overland Co., Toledo, has pur- 
chased the ground and experimental 
plant of the Libbey-Owens Sheet Glass 



Co., at a price in excess of $165,000. The 
purchase was made in anticipation of 
further expansion of the Overland com- 
pany. 

Perpetual Spark Plug Co. will 
build a new factory in Dunmore, Pa. 
The plant will cost $30,000 and will be 
30 by 174 ft By the addition of new 
machinery the production will be in- 
creased from 1500 to 30,000 spark plugs 
per day. 

Auto Body Co., Lansing, Mich., is run- 
ning some of its departments night and 
day on account of press of business. 
Three hundred men are being employed 
on the night shift in the machine shop 
alone. Nearly 1400 men are now in the 
employ of the company, where but 850 
were working a few months ago. 

National Acme Machinery Co., Cleve- 
land, will install what is reported the 
largest wood block factory floorspace in 
one area in the United States. The 
structure will be 532 by 600 ft. 

Akron Rubber Mold & Machinery Co., 
Akron, will increase its capacity and add 
some new equipment. 

Briggs Mfg. Co., Cleveland, which 

Saints and trims bodies for the Chandler 
[otor Car Co., is putting a four-story 
addition on to its factory. The annex 
is 220 by 100 ft. and will cost $150,000. 
When completed the plant will have a 



capacity of 150 car bodies a day. Plant 
now employs 100 and will later take on 
150 more. 

Brockway Motor Truck Co., Cortland, 
N. Y., has had plans prepared for a one- 
story cement block addition to its ma- 
chinery shop, 50 by 200 ft. 

Ford Motor Co., Ford City, Ont., is 
making arrangements for a concrete ad- 
dition to its plant at London, Ont., to 
cost $25,000. 

Prospect Auto Top Co., Cleveland, has 
made plans for a factory which will cost 
$20,000. 

G. G. Bayne Co., Bushnell, 111., maker 
of automobile specialties, will build a 
factory, 96 by 126 ft., costing $75,000. 

Detroit automobile plant, it is stated, 
will be moved to L'Anse, Mich. 

Boone Tire Co., Sycamore, 111., has de- 
cided to establish a branch plant with a 
capacity of 200 tires and tubes daily, in 
Chippewa Falls, Wis., local capital hav- 
ing agreed to invest $28,500 under an 
ample guarantee. I. V. MacLean is gen- 
eral manager. 

Houk Mfg. Co., Buffalo, is erecting a 
$25,000 addition to its factory. 

Selden Truck Sales Co., Rochester, N 
Y., has begun work on a new building 
which will afford 14,000 sq. ft. of floor 
space. 



The Automobile Calendar 



CONTESTS 
1917 

April— Los Angeles to Salt 
Lake City Road Race. 

May 19— New York Metropoli- 
tan Race on Sheepshead 
Bay Speedway. 

May 80 — Indianapolis Speedway 
Race, Championship. 

June 8 — Chicago, 111., Speedway 
Race, Championship. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4 — Omaha, Neb., Speed- 
way Race, Championship. 

July 4 — Tacoma, Wash., Speed- 
way Race, Championship. 

July 14 — Des Moines, Iowa, 
Speedway Race, Cham- 
pionship. 

Aug. 4 — Kansas City Speedway 
Race. 

Sept. 8 — Cincinnati. Ohio, Speed- 
way Race, Championship. 

Sept. IB — Providence, R. I„ 
Speedway Race, Cham- 
pionship. 

Sept. 29 — New York, Speedway 
Race, Championship. 

Oct. 6 — Kansas City Speedway 
Race. 

Oct. 13 — Chicago, Speedway 
Race. 

Oct. 27 — New York Speedway 
Race. 

SHOW8 

Feb. 17-24— Albany. N. Y., Sixth 
Annual, State Armory, 
Albany Automobile Deal- 
ers' Assn. 

Feb. 18 - 26 — St. Louis, Mo., 
Show, Automobile Manu- 
facturers' and Dealers' 
ABsn. 

Feb. 19-24 — Springfield, Ohio, 
Show, Memorial Hall. 
Springfield Automobile 
Trade Assn. 



?eb. 19-24 — Pittsfield, Mass., 
Show, Armory, J. J. Calla- 
han, Mgr. 

Feb. 19-24— Portland, Me., Ex- 
position Building. 

Feb. 19-24 — Grand Rapids, 
Mich., Show, Automobile 
Business Assn. of Grand 
Rapids. 

Feb. 19-24 — Duluth, Minn., 
Show, Duluth Auto Deal- 
ers' Assn., Armory. 

Feb. 19-24 — South Bethlehem, 
Pa., Show, Coliseum. 

Feb. 19-24 — Bridgeport, Conn., 
Show, Armory, Coast Ar- 
tillery Corps. 

Feb. 19-24 — St. Louis, Overland 
Bldg., St. Louis, Auto 
Dealers' Assn. 

Feb. 19-24 — Syracuse, N. Y., 
Show, State Armory. Syr- 
acuse Dealers' Assn. 

Feb. 19-24— Pittsfield, Mass., J. 
J. Callahan, Mgr. 

Feb. 20-24— Salt Lake City, 
Utah, Inter - Mountain 
Automobile Show, Bonne- 
ville Pavilion, W. D. 
Rlshel, Mpr. 

Feb. 21-24 — Wausau, Wis., 
Grand Opera House. Wau- 
sau Automobile Dealers' 

Feb. 21 -24^-New London, Conn., 
Armory. 

Feb. 21-24— Flint. Mich., Coli- 
seum, Lake Side Park, E. 
W. Jeffers, Mgr. 

Feb. 21-24— Trenton, N. J., Ar- 
mory, Trenton Automobile 
Trade Assn. 

Feb. 24 -Mar s_N>w»rlt. N. J., 
Show, Palace Ballroom. 

Feb. 24 - March 3 — Hrooklyn, 
Show, 23rd Regiment Ar- 
mory. 

Feb. 24-March 3— Atlanta, Ga., 
Automobile Dealers' Assn., 
Auditorium. 

Feb. 26-March 3— Great Falls. 
Mont. 



Feb. 



Feb. 



Feb. 



Feb. 



26-March 3— Omaha, Neb., 
Show, Auditorium, Omaha 
Automobile Show Assn. 
26-March 3— Utlca, N. Y.. 
Utica Automobile Dealers 
Assn., State Armory. 

26- March 3— Wilkes- Barre, 
Pa., Hugh B. Andrews, 
Mgr. 

27- March 4— Atlanta, Ga., 
Show, Auditorium, At- 
lanta Auto Trades and 
Accessory Assn. 

March 1, 2, 3 — Urbana, 111., 
Show, Automobile Trade 
Assn. of Champaign Co., 
Armory of the University 
of 111. 

March 3, 4, 6 — Green Bay, Wis., 
Show, Green Bay Automo- 
bile Dealers' Assn. 

March i -lu — Boston, Mass., 
Show, Mechanics' Bldg., 
Boston Automobile Deal- 
ers Awn 

March 8-10 — Washington, D. C, 
Middle Atlantic Motor 
Assn.. Inc.. Union Bide. 

March 5-10 — Brooklyn, Truck 
Show, 23rd Regiment Arm- 
ory. 

March o-lO — Jamestown, N. Y.. 
Jamestown Automobile 
Dealers' Assn., Armory, 
C. A. Hanvey. Mgr. 

March 5-12 — Birmingham Ala., 
Auditorium. 

March 6-9— Fargo, N. D., A. 
Hanson. Mgr. 

March 6-10 — Fort Dodge. Iowa, 
Northern Iowa Show, New 
Terminal Warehouse. G. 
W. Tremaln, Secretary. 

March 7-10 — St. Joseph, Mo., 
Auditorium. St. Joseph 
Automobile Show Assn 

March 10-17 — Zanesvllle, Ohio, 
Muskegon Motor Club. 

March 12-14— Fort Worth, Tex., 
Fat Stock Show, Coliseum. 

March 12-17 — Vancouver, B. C- 
British Columbia Automo- 
h"<» Assn., Horse Show 
Bldg. 



March 13-16 — Fargo, N. D.. 
Armory and Auditorium. 

March 14-17— Mason City, la.. 
Armory, Mason City Auto- 
mobile Dealers. 

March 14-17— Davenport, Iowa. 
Show, Coliseum Bldg.. 
Tri-City Auto. Trade. 

March 17-21— Manitowoc Wto.. 
F. C. Borcherdt, Jr., Mgr. 

March 17-22 — New Haven. 
Conn., Show, Hotel TafL 

March 17-24— Pittsburgh, Pa- 
Motor Square Garden. J. 
J. Bell, Mgr. Automobile 
Dealers' Assn. of Pitts- 
burgh. 

March 10-23— Cedar Rapids, la.. 
Cedar Rapids Automobile 
Trades Assn. 

March 19— Paterson, N. J., Sixth 
Annual, Auditorium, R. A 
Mitchell, Mgr. 

March 21 — Trenton, N. J., Sec- 
ond Regiment Armory. J. 
L. Brock, Mgr. 

March 27-31 — Deadwood, S. D., 
Fifth Annual, Deadwood 
Auto Show. J. E. Nelson. 
Mgr. 

March 31-Apr. 14— Atlantic City. 
Garden Pier, S. W. MegiU. 
Mgr. 

April — Milwaukee, Wis.. Spring 
Show. Milwaukee Automo- 
bile Dealers. 

April — Calumet, Mich., Show. 
Coliseum, Frank Ketchell. 
Mgr. 

Apr. 4-7— Stockton, Cal., Sec- 
ond Annual San Joaquin 
Auto Trades Assn., Sam! 
uel S. Cohn, Mgr. 

Sept. 2-9 — Spokane, Waah.. In- 
fpr«fate Fn>r 

Sept. 9-15 — Milwaukee Show. 
State Park Fair, West 
A Ills. 

Sept. 9-15 — Milwaukee, Wis.. 
Fall Show. WMsconsin State 
Fair, West Ailis, Milwau- 
kee Automobile Dealers. 
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Car Buyers Now 

Know the Meaning 

of Velie Values 




THEY have been to the Automobile shows. Side 
by side with ordinary cars they have marveled 

at the superiority of Velie Biltwel Six — the Bigger —Better — More 
Powerful Car — the car for the woman driver as well as the man. 



They have made their own compari- 
sons. They realize how much more 
the Velie offers at its low price. The 
Velie's deep- tufted, genuine leather 
upholstery — long, roomy body — pow- 
erful Velie special Continental motor— 
Timken axles front and rear— multiple 



disc clutch— long, underslung springs 
— push button starter — every Velie 
feature is a more powerful sales force 
today than ever before. Eight body 
styles open and closed give a range of 
choice for every customer. Send for 
our liberal proposition. 



VELIE MOTORS CORPORATION 



114 Velie Place, Moline, 111. 
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Bushings of Non-Gran wear longer than bushings made 
of any other known metal 



This is a strong statement to make, yet 
ten years' performance on most of 
America's high-priced cars, on the bulk 
of record-holding speed cars, and on 
the majority of taxicabs in this country 
proves it conclusively. 

Bushings made of Non-Gran will out- 
wear any other bronze bushings made. 

So when you have your car overhauled 
be sure that your repairman replaces 
all worn bushings with bushings of 
Non-Gran— even though the Non-Gran 
equipped job may cost you five or ten 
dollars more. 

A complete job of overhauling costs 



from $100 to $200. This charge is 
principally for labor. 

You will be wise, then, to spend this 
five or ten extra dollars to get Non- 
Gran, because Non-Gran will make 
your car stand up as it never stood up 
before, and will save you hundreds of 
dollars in future heavy labor bills. 

Practically all manufacturers of high- 
grade cars and motors use bushings 
of Non-Gran. They appreciate its 
importance in adding years of unin- 
terrupted service to their products. 

Mo other part of a car is more subject 
to wear than the bushings, conse- 



quently no other part of a car is the 
cause of more overhauling expense. 

One big reason why high-grade can 
give years longer service is because 
their bushings are made of Non-Gran 
and not the usual run of bearing bronze 

Cars rattle to pieces quickly, only because 
the bushings and bearings used are of 
a quality that cannot stand the strain. 

American Bronze Company 

Derwyr* • • • Pennsylvania 

Sole Makers of Non-Gran Bronze and largest ex- 
clusive manufacturers of Bearing Bronze in the 
World. 
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TAKE OUT THAT KNOCK 

'T'H AT knocking in your engine, the difficulty you have negotiating 
■* hills — the poor acceleration response — lack of power— extravagant use of 
oil and gas — noisy motors ■ — in fact fully 80% of your engine trouble is 
caused by just one thing — carbon in your cylinders. Clean them out with 

MBtllRi CARBON REMOVER 

and your engine will run like it did the first 500 miles — quietly and full of "pep". 
No matter how choked Up your motor may be Johnson's Carbon Remover 
penetrates and softens the carbon — then the heat from the engine burns and 
pulverizes it so that it blows out of the exhaust as you operate your car. 

YOU CAN DO IT YOURSELF SAVE YOUR BATTERIES 



Why pay from S3. 00 to $5.00 for hav- 
ing the carbon burned out of your 
cylinders when you can easily do it 
yourself without laying up your 
machine, without even soiling 
your hands. You can apply it to 
the motor warm or cold and let it 
remain in an hour or over night, 
whichever is the most convenient. 

SAVES GASOLINE 

Clean cylinders reduce the consump- 
tion of gas from 12% to 20% giving 
you the maximum power and speed 
from the minimum amount of fuel. 
Joh nson's Carbon Remover saves you 
money because the economy in fuel 
effected by its use more than makes 
up the price of the Carbon Remover. 



There is nothing that runs down your 
batteries like the self-starter. Free- 
from-carbon cylinders greatly facil- 
itate starting. The use of John- 
son's Carbon Remover every 1000 
miles will keep your engine clean 
and sweet and always at its high- 
est efficiency. It does not in any 
way injure the oil in the crank case. 

OUR GUARANTEE 

You take no chances for we guarantee 
Johnson's Carbon Remover without equiv- 
ocation. No matter how much you use 
or how you use it, Johnson's Carbon 
Remover cannot injure any part of 
your motor. It is absolutely harmless 
to everything except carbon. You could 
soak your engine in it for days with- 
out the slightest injury. We guarantee 
it to be free from acids and chemicals. 



0s 



'I 00 Special Offer 

We will send you by 
prepaid express for 
$1.00 (bill or stamps) 
enough of Johnson's 
Guaranteed Carbon 
Remover to thorough - 
ly clean any ordinary- 
four cylinder motor 
three times. — Please 
give us the name of 
your dealer. 

S.C. JOHNSON & SON 



Dept. A., Rz 



Wi 



WA 
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$985 



"The Car of the Hour" 



5-Passenger Touring T|PF^ ~£ ^ - _ • _ 4-Passenger Roadster 

$985 blgm MX $9 8 5 

DEALERS: 

Measure the Elgin Six Against $985 

Your verdict will be: "Under-priced by several hundred dollars." 
— Yet we are making a legitimate profit. 

Note the style, size and specifications that will enable you successfully 
to compete with high-priced cars in quality — and beat them in price. 

Consider the Elgin velvet-acting clutch, that eliminates gear-shifting 
and enables this "Beauty of the Road" to be started on "high" under ordinary conditions, 
thus removing the last obstacle to the successful handling of a motor car by women. 



Note the improved cantilever 
reai' spring suspension, found only on the 
Elgin Six, that has set a new standard of 
motoring ease and comfort at high speed. 
You can safely and comfortably drive the 
Elgin Six at 35 to 50 miles per hour over 
roads so rough that the average car is lim- 
ited to 15 to 25 miles per hour. 



And as for style and beauty — 
no other car selling under $1250 has the 
fashionable center cowl of the high-priced 
European models. The beautiful yacht line 
design of the Elgin Six was established by 
a famous artist, and gives this car a distinc- 
tion that sets it aside from the monotony of 
the common designs of average cars. 



NOTE: The Elgin Six, in addition to establishing a new record of 67J< 
hours between Chicago and Miami, Fla., has made perfect scores and won 
highest economy honors in some of the most gruelling endurance and economy 
runs of the past year. 

SPECIAL NOTICE. Our recently completed, big, modern, daylight Plant No. 2, 
has so increased our production that we are now entering new territory. If the Elgin Six 
is not now sold in your territory, better wire us for application blank and full particulars 
of 1917's best money making proposition for dealers. 

Elgin Motor Car Corporation, Chicago, U. S. A. 
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We Occupy this Entire Building — Finest and Handsomest Structure in the 
United States Devoted Exclusively to Wholesale.Auto supplies and Hardware 




Through Service We Succeed! 

We are the fastest growing wholesale automobile accessory jobbing house in America — 
30,000 dealers know us favorably through having done business with us. 

We were the first to inaugurate, and practice, on a national scale, our system of selling to 
merchants from our monthly catalog "SNAPS" known all over the country as "The National Bargain Direct- 
ory of Automobile Supplies." Our system enables us to place before the accessory dealers of this country a 
new fresh assortment of choice merchandise every 30 days. 

By mailing a complete catalog monthly, we keep the dealer in touch with the latest and 
best that the market affords. We do not have to anticipate a rise in prices in quoting you, and therefore, you 
have the advantage of the lowest prices current at any time. 

We buy for cash and we sell for cash — therefore we are able, and do give you, the full 
benefit of the lowest prices at which our quality of goods can be bought. We are selling millions of dollars 
worth of auto supplies and hardware per year — therefore we can afford to take a very small profit on each item — 
the big volume makes this poss ible. 

This business was founded with a small capital and a big idea — the idea of SERVICE. We 
have taken the meaning of SERVICE in its broadest sense. And each day, each month we have found a new 
and still broader meaning. And now we understand that SERVICE means all things that go to make life 
easier and business more profitable for the dealers we serve. 

We guarantee to ship 90% of our orders within six hours from receipt. Only orders for 
unusual special items are occasionally held longer. We guarantee to return your 
money to you at any time that you ask for it — and it makes no difference whether 
you want it back for a good reason — or for no reason at all. 



We Sell Wholesale Only! 

We only accept and fill orders from qualified dealers and garage men who buy 
to resell No consumer order ever gets by our "Turn Down" department. We will not com- 
pete against our own customers and therefore we protect the dealer absolutely. From thou- 
sands of dealers we have earned the title of being their "Chicago Partner" — send for"SNAPS" 
the National Bargain Directory of Auto Supplies, be sure to use your letterhead and — 



Send for 
FREE 

Copy of 
"SNAPS" 




LET US BE YOUR "CHICAGO PARTNER" 
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TWO VALUABLE and USEFUL BOOKS 



Brookes' 
Automobile Handbook 

ANSWERS YOUR NEEDS 
Examination proves Brookes the most 
useful single book in the field of Motoring 

715 Page* 335 Illustration* 

12 Tabic* 
Pocket Size, Bound in Leather 
Gold Stamping, Red Edges 
Price, postpaid, $2.00 



(BW'OKESAUOMOBIlA 

V. Handbook J 



As a Book BROOKES' is 
universal in its 
scope. It contains 715 pages 
and 335 illustrations and dia- 
grams, yet is of convenient 
pocket size. The flexible 
covers and the high quality 
of paper make this a satisfy- 
ing book to handle, while the 
alphabetical arrangement of 
subject matter, together with 
an index of both main and 
sub-heads, renders the volume 
ideal for reference. 

As a Work of Reference i^SP^rn^n^ 1 ! 0 " 

BILE HANDBOOK has 

for years been without an equal. In this, the fifth edi- 
tion, two hundred and eighty-one of the articles give 
their subjects complete encyclopedic treatment. One 
hundred and forty of the articles cover more than one 
full page; fifty-six being between two and five pages 
in length; thirty-four from five to ten pages and four- 
teen more covering up to twenty-one pages for the 

•ingle article. Among those subjects receiving most extended treat- 
ment are found. Eight and Twelve-Cylinder Engines, Carburetor 
Principles, Engine Principles, Batteries, Oiling, Ignition Principles, 
also Gray & Davis, Westinghouse, Delco, Bosch, Eisemann and 
Remy electrical equipment. A study outline from the pages of the 
Handbook shows the following: 

The Automobile Power Plant — Engine: Construction and Operation 
of Two and Four-Cycle Types. Valves: Poppett, Knight Sleeve, 
Rotary and Disc. Four, Six, Eight and Twelve-Cylinder Types, 
Combustion Chamber, Flywheel, Mufflers, etc., Camshaft. 

As an Encyclopedia of Automobiles 

BROOKES' is complete from every standpoint. In addition to 
authoritative treatment of all those subjects that might be called 
standard, the wide diversity of the field covered is shown by the 
following list of fifty headings selected throughout the work: 
Air, Relltieo of in Gasoline Miltmre 



Alemiraim Solder. 
Animator CwuboctMO. 
Anti-freezo Miztaree. 
AssemUmgaCar. 
Aotemebile DriTins. 
Backfiring. 

Batteries, Starting and UghtJng Types. 

BoJiiDriTi. 

efedy Types. 

Ctrhoratar Adjustment (II types). 



Cs s sft sss ad Air SUrtari. 
Ceodensers. 
Dsfsrsnlhli 
Electric Assarstas Csra. 
E»ctrk Mater Treaties. 
E„ gins. Knight Stem Varr a. 
E tvjna 8 and U-Crlin4er Types. 
E sp a n sic n «l Gases. 
Flj.baali. 
FerdMogneto. 
Facls l*r Automobiles 

Gsseline.Eiploeiofu and Fires. ___ 

Bsookoo! Automobile Handbook adapts itself to your use, 
gives every advantage and service you ask. Its information is 
q£ lasting-- value — — »i»». ~~ _ — ~ c — 1 : _ 1. ■ 1 : , — — ■ n 1 

service at such 



Hestef < 
Iinitien. Ahraler Kent System, 
lfnhien, Connecticut Battery System. 
Ignition, Dolce Battery Systems. 
Ignition Remy Battery Systems. 
IfnHien, Wesoofbssae Systems. 
Inertia. 

Kerosene as a FaeL 
Magnetk Gear Shift. 
Magnetic Transmission. 
Msgnetee (tea makes). 
Onset Crankshaft Engines. 
Picric Acid. 
Pieigidtien. 
Rotary Engine. 
Shea Kinks. 

Starting sad lAthtang (If 
Tire Care and Repair. 
Tire Valcaniaing. 
Traction. 

Vsbes. Retsry, Disc, etc 
Vane Clearance. 
Vacuum Fuel Feed. 
Units ef HaaL 



of lasting, value, and the combination' of reliability and unequalled 
ch low cost makes its possession a real economy. 



Automobile 
Starting and Lighting 

A Non - Technical Explanation of the 
Construction^ Upkeep and Principles of 
Operation of the Electrical Equipment 
of Automobiles. 

By H. P. MANLY 

Pocket Sixe 302 Pages 

128 Illustrations 
Leather Gold Stamping 

Red Edges Postpaid, $1.50 
Cloth, Ink Stamping 

Postpaid, $1.00 

AUTOMOBILE STARTING AND 
LIGHTING is a book designed for 
the electrical worker, whether ex- 
pert or novice. The principles used 
from the very beginning, as well 
as those found for the first time in 
1916, have been covered in detail, 
and the examples given are from the 
applications of these principles to 
the starting and lighting equipment 
of cars. 

The result is a textbook of prac- — 
tical information, from which every unnecesssry sentence hss been 
eliminated by the arrangement adopted, yet which covers in detail 
all of the distinctive parts entering into twentr-four different makes 
of equipment now in use. An examination of the index with its three 
hundred and fifty references shows the following headings: 




Adlake 

Ailis- Chalmers 

Aplco 

Auto-Lit* 

Bijur 

Bosch 



Deaco 

Delco 

Disco 

Djmeto 

Enta 

Gray a Davis 



Leece-Neville 
North East 
Remy 
Rushmore 
Slmms-Huff 



Splitdorf 
U.S.L. 
Vesta 
Wagner 
Ward Leonard 
Wastlngho 



The three hundred and two pages have been divided into nine chap- 
ters, each chapter treating of some one part of this work. The 
logical arrangement and completeness of the whole book is best 
realized by an examination of the following brief outlines of these 
chapters. 



Chapter 1. Electric lighting and 
Engine-Starting Equipment. Require- 
ment! The Charging SysUm. The 
Lighting System. The Starting System. 
Types. Uses and Constructions of the 
Parts. 

Chapter II. Lighting Dynamos sod 
Starting Motors. The Operation. 
Construction. Upkeep. Care and He- 
pair of the Current Generating and 
Starting Cults. Dynamos: shunt, 
series, compound and reversed series 
windings. Armatures, brushes, fields, 
two-, four- and six-pole m so h l ne s. 
output control, alas and capacity. 
Starting Motors. Motor-dynamos, Ig- 
nition -dynamos. Double-deck Units. 

Chapter III. Batteries. Action 
during chart* and discharge. Charge 
and discharge nates. Charging msth- 
ods. The Cell. Electrolyte. Pistes: 
forming, pasta, grids, etc Capacity 
and Efficiency. Care, testing, milage, 
etc. Troubles end Bensedtes. 

Chapter IV. Lamps and Wiring. 
Uses of the Various Types of Bulbs, 

- - ■ - etc Focuslns and Clean- 



lstlcs of 




roltage. 
berent methods, 
bucking colls, altered field 
Hons, by battery Toltess. carbon rs- 
, compound wtadugs. Iron sire 
line resistance, mercury well, 
rerersed series, third brush, rumtor 




Chapter V. Control Parte Cut- 
outs: electro-magnetic, band and 
centrifugal. Tens and adjustment In- 
structions for sll types. Constructional 
details of rarlous types sod Bathes. 
Cere and Repair. 

Output Regulation. Amperage Con- 
trol or Constant Voltage. Chareeter- 



VI. Drire Methods end 
Starting Switches. Smile sad Doable 
Reduction. Ratio Required. Orer- 
runnlnf clutch. Bendiz Drire . 
more system. Magnetic 
Magnetic gear shifts. Automatic 
Planetary Gearing. 

Single and Double Contact Switches. 
Resistance Types, Conmertaung 
Switches. Motor Brush Switch. Ms- 
tor-dynamo Switches. 

VII. Troubles and Beat- 
Systems tie Methods of Loca- 
tion, dssstflcatlon of Faults. Test- 
ing. Lighting. Charging and Starting 
Troubles. Regulation and Cut-out 
troubles. 

Indicating Devices. Ammeters, rolt- 
uKters. Toltammeters. Indicators. Car- 
gets. Pilot lamps. 

VIII. Makes and Types of 
Auto-Lite. Dyoste and 

Enta. Gray * Darts, Bessy, Delco. 
Disco, Westinghouse. North Best, U. 
8.. L , Buur. Wegner, Bosch sad 
HiMiiwM tf * Splitdorf, milium TTuff. snd 
AUIa-Chahssss. 

Chapter IX. Explanation ef Two 
Hundred Words and Tanas Used as 
Starting. Lighting. 
Electrical r " ' ' 



Either or both of these books shipped postpaid on receipt of price indicated above 
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The Emerson "Four" is a Car that 
the world has long been waiting for. 

Fully Equipped $545 




The Lowest- Priced 5-Passenger 110- 
inch Wheelbase Car in the World 

— at the same time Comfortable, Good- Looking and 
Soundly Constructed. 

The EMERSON "FOUR" is a Car that the world has 
long been waiting for. It fills the gap where the demand 
is the heaviest. A good looking Car that will 
"make good" for little money. 



THE EMERSON Motors 
Company, Inc.. 

KINGSTON, N. Y. 



We will be pleased to hear 
from responsible dealers. 
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GUARANTEEING OUR 
SUCCESS-AND YOURS 



GOODYEAR products would have 
an even break on the open market if 
they were merely as &ood as the average. 

But we believe that no manufacturing 
concern could start at the bottom, as we 
started, and &o to the top, as we have &one, 
except by putting out &oods that stand 
head and shoulders above all others. 

Temporarily, we could save a lot of money 
by skimping Goodyear Tires— skimping 
on quantity of rubber and quality, cutting 
out our extra plies of fabric, by doink 
away with our tremendous experimental 
department, by eliminating the On-Air 
Cure and by saving in a hundred and one 
other directions. 



But doin& these thin&s 
would make Goodyear 
Tires no better than 
others and would stop 
the upward rush of Good- 
year sales — as soon as 
the public found out that 
our standard had been 
lowered. 

So we shall continue to 
do all the expensive 



things that fcive Good- 
year Tires their ex- 
traordinary virtues— be- 
cause doinfc these things 
guarantees the perma- 
nent and unboundedsuc- 
cess of Goodyear and of 
Goodyear Service Sta- 
tions. 

The Goodyear Tire & Rubber Co. 
Akron, Ohio 
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JTCC tftat tftp name impGeti" 



The Peerless Dealer's Big Advantage 

Two Power Ranges 

Extravagant Performance With Economical Operation 

NO longer need men forego — for reasons of economy 
— the pleasure of owning a big super-powerful 
car of the utmost class and distincton. 

For the Peerless Eight has power and speed in 
rare abundance without the expense it formerly took 
to operate the super-powerful cars in ordinary driving. 

BBS 

In its "loafing" range the Peerless Eight gives 
that quiet, smooth, flexible, distinctive perform- 
„ ance which one would expect of a car 

A Loafing of real class. 

RdtlgB But in this "loafing" range it is 

operating on half rations — consuming 
fuel so sparingly as to put many a lesser powered 
six to shame, even many a four. 

H H H 

And when, one wants or needs super-power or 
emergency speed, it's there in the same Peerless 
Eight which serves "one's ordinary requirements 
with such grace, distinction and economy. 
tt a , . t, Open the throttle wider to release 
A. Sporting the double poppets and give her full 
R.Qtl2(2 ^ ue * r& tions and the whole character of 

s the car is utterly changed. 

For in her "sporting" range she is a brute of a 
car capable of a brush with any contender no 
matter what its class. 

0 0 0 

The Peerless dealer has a big advantage in a car 
that is different and better — one that demonstrates to 
such advantage as -to completely win the- prospective 
buyer. 

The Peerless Motor Car Co., Cleveland, Ohio 

Prices f. o. b. Cleveland Subject to Change Without Notice. 

On orders accepted by the factory for 
shipment after February 28, 1917 
Touring - - - $1980 
Roadster - - - $1980 
Sporting Roadster - $2250 
Coupe ... $2700 
Sedan - $2840 
Limousine - $3350 




On orders accepted by the factory for 
shipment until February 28, 1917 
Touring - - - $1890 
Roadster - - - $1890 
Sporting Roadster - $2250 
Coupe --- - $2700 
Sedan ... - $2750 
Limousine ... $3560 




} e cries s 
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The Significance of 
Auto-Lite Bigness 

Bigness in itself means nothing. 

But bigness made necessary by a tremendously in- 
creasing demand for an unusually efficient product is 
of the utmost significance. 

Such is Auto-Lite bigness — a bigness attained 
through steady growth — a bigness compelled by 
demand — a bigness produced by the success of Auto- 
Lite systems on hundreds of thousands of cars the world 
over. 

We have the largest factory in the world devoted ex- 
clusively to the making of starting, lighting and ignition 
systems for motor cars. 

Such bigness we call to your attention — for it is the 
material symbol of a tremendous world wide "good 

wai." 



The Electric Auto-Lite Co. 



Head Offica and Factory 
Taledo .... Ohio 



Detroit Sale* Offioa 
1507 Krwp BUf. 




Homo of the Electric Auto-Lit* Company 

tee building*, of tha most modern construction, contain approximator 421,000 equhre foot of flow epaoe. They ara •quipped 
with.tho moat approved modern machinery and are turning out 1400 oomplete ■taxiing and lighting aratema every day. _£j 



■ fin »BB^ajB»a^ajua)»«B^»"a^«"""»l««""""ej««*«»«»«» 
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In Sales and Action 
A Climber 



JTA&DARD 



The Magneto 



Equipped "Eight" 



A great performer — in standing up victori 
ously under the brunt of both competition 
and traffic. 

No car ever went on the market when 
competition was hotter. No car ever estab- 
lished itself quicker in the heart of public 
confidence. 

The Standard "8" is a winner because of 
sheer merit Built by past-masters of steel 
and stress, with an 80 H. P. cataract of 
might always at your command. 

Fine territories now open for the 
right dealers. Write today for 
Standard "8" Selling Plan. 

STANDARD STEEL CAR COMPANY 
Pittsburgh, Pa. 













i 
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GUESSWORK has no place in the building of Columbia 
Axles. The materials used are chosen with a mathematical 
certainty of performing the functions for which they are in- 
tended. The design — the methods of construction — have been 
proved in the crucible of actual use. 




Three-quarter floating-type construction — bevel gears that are 
noiseless and most highly efficient — unusually large and pow- 
erful brakes — all contribute to the success of Columbia Axles. 
That trouble-free service should be enjoyed by every user of 
a car equipped with them is a logical result. We will gladly 
send you full information on request. 

THE COLUMBIA AXLE COMPANY, CLEVELAND, OHIO 



COL 




9ffl& 



AXLES 
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Here is the 



"JASCO" TANK 



mounted on the Chassis 
of a Garford Truck^ 




The "Jaaeo" Tank 
la uaed and Indoreed 
by the following 
prominent manufac- 
turers: 

PLEASURE CARS 

Blddle Motor Car Company, 
Simplex Automobile Com- 
pany, Mercer Automobile 
Company, Losler Motor Com- 
pany, Stanley Motor Car- 
riage Company, Jamea Cun- 
ningham Son A Company, 
Murray Motor Car Co. 

TRUCKS 

Baldwin Locomotive Works, 
Autocar Company, General 
Vehicle Company, H. O. Bur- 
ford Company, Peerless Mo- 
tor Car Company, Garford 
Motor Truck Co. 

MOTOR BOAT8 AND 
NAVAL ARCHITECTS 

William H. Hand, Jr., 
Mathls Tacht Building Com- 
pany, Gas Knsinp * Power 
Company. 



The quality of the Garford product is well known — 
its prestige is firmly established in every quarter where 
consideration is given the motor truck. 

It is consistent with the Garford's policy of "the best 
for every customer" that the famous "Jasco" Tank 
is a part of its regular equipment. It thus gives a 
purchaser a gasoline receptacle that protects life and 
property and insures the use of every drop of fuel. 

The "Jasco" Tank is seamless, tinned and tested ; it is 
made of the finest quality drawn steel and it positively 
cannot leak. 

Look carefully at that car you intend purchasing — if 
you find a "Jasco" Tank as part of the standard equip- 
ment you'll know beyond question that the manufac- 
turer is building his product on a consistent quality 

basis. 




JANNEY, STEINMETZ ft CO. 

Main Off loo i PHILADELPHIA 
How York Of float Hudson Tormina I Building 
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Semi-Floating Worm Gear Axles 
Are SOUND Axles 

SOUND in design because they are simple. 

SOUND in construction because of the high quality of their 
materials. 

SOUND in performance because they are built to stand up under 
the rack and grind of heavy duty truck seivice. 

"The highest priced axles in the world, and worth all they cost." 

Sheldon Axle and Spring Company 

Wilkes-Barre, Pa. 

WINNER OF GOLD MEDAL AT PANAMA-PACIFIC INTERNATIONAL EXPOSITION 
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This- engine has individual valve- 
cams— giving a firing order directly 
across from one bloc to the other — 
two impulses on same elbow. No 
torque, no twist. 




Overhead valves without cages; de- 
tachable cylinder-head. Greatly in- 
creased power. Valve-adjustment a 
10-minute job. 




Intake mainfold in a jacket of water 
at outlet temperature. Gas kept at 
a constant temperature that insures 
quick vaporizing. 




Completely - machined, cylindrical 
combustion chambers — no pockets or 
roughnesses. Pistons over-travel in 
counterboring, preventing carbon on 
cylinder barrels. Rapid and complete 
combustion — maximum power anj 
flexibility. 



Where All of 'em Count 

The strong points of the Ferro V- Type Engine 
are strong points — not just talking points 

And the Engine Proves It! 

Performance records from all over make it plain 
that the advantages of this Ferro V-Type aren't just 
theoretical, by any means. Here, for example, is Mr. 
W. E. Mallory, President of the Jackson Motor Car 
Co., of Missouri, saying: 

Three out of forty 

"In the automobile dealers' endurance run out of 
Kansas City, between 700 and 800 miles, we went 
through with a perfect score. About 40 cars were en- 
tered, and three made perfect. The engine never failed 
to work perfectly at all times during the entire trip." 

Not the least trouble 

1 'Mr. Troup, one of our traveling representatives, 
has driven eight or ten thousand miles and has not 
had the least trouble.'* 

Everybody's happy 

"We are pleased to say that none of our customers 
owning the new Wolverine Eight, equipped with Ferro 
V-Type Engines, has anything bu t good to say of them. " 

Why? Look at the pictures 

They show four — not all — of the strong points of 
the engine — but you can get the whole story from a 
well illustrated booklet that we'll be glad to send 
you for the asking. 

Here's something big. Get all the facts. 

THE FERRO MACHINE & FOUNDRY COMPANY 
293 Hubbard Avenue Cleveland, O. 
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cold ? yes r But 

NO OIL TROUBLES 

SUPREME AUTO OIL 

Flows Freely at Zero — Starts With the Engine 

No possibility of scored cylinders when you use 
such an oil. 

SUPREME AUTO OIL is manufactured from 
Southern Asphalt Base Crude, containing no paraffine 
to gum and stick. 

This affords better facilities for quick starting. 

Dealers should write us. 

GULF REFINING COMPANY 

The Largest Independent Refining Company in the World 
General Sales Offices: Pittsburgh, Pa. 



District Sales Offices: 
New York Philadelphia Boston Atlanta Tampa 



New Orleans 



Houston 
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Kittel't Original ideaT hat 
Changed the Motoring 
Habit* of a Nation 




< J%andred Point 

The car of a Hundred Quality 
Features. Its Kissel-built, 
under-the-surface details, the 
parts-next- to- the-road, insure 
that staunchness, plus light 
weight, that gives 100% mo- 
toring efficiency. 



ALL-YEAR 

Gar- 

THE business man who purchases 
his motor car with the same care 
he exercises in buying his stock and 
bonds inevitably decides on the ALL- 
YEAR Car. 

He finds that the ALL-YEAR Car in 
appearance, comfort and performance is that 
of a permanently enclosed coach. 

He appreciates the fact that the ALL- 
YEAR Top is built-in— not on— that it 
is found on no other car but the 
KisselKar and is entirely removable, giv- 
ing him in Spring a wide-open, roomy 
touring car with no roof to intercept 
his view. 

Apply business principles in the pur- 
chase of your car. 

DEALERS — Every month pays dividends to Kissel- 
Kar dealers. Write or wire us today for particulars re- 
garding open territory where the demand for Kissel's 
ALL-YEAR Car insures a twebe-months selling season. 

KISSEL MOTOR CAR COMPANY 
Hartford, Wis., U. S. A. 
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A Remarkable Covering 
for Automobile Tops 

DrideK is a product manufac- 
tured expressly to withstand the 
hardest kind of service and yet 
retain its appearance and be 
everlastingly waterproof. 

We emphatically repeat the 
statement that DrideK makes a 
remarkable automobile top. 

Right now is the time to get 
samples and prices — as we 
know that DrideK will com- 
mand your attention as soon as 
you see it. 




L. J. MUTTY COMPANY 

Manufacturers of Bull Dog Fabrics 

BOSTON, MASS. 
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BAKELITE 



is just the material you need for those pieces that are exposed to 
heat, to splashing oil, to shocks and jars, or to corrosive influences. 

Bakelite is chemically inert; it is lighter than die castings; 
stronger and far more heat-resistant than hard rubber; or any of 
the shellac and resinous substances. 

It is finished as it comes from the die — thus saving expense. 

When metal inserts are required, there's no material that excels 
Bakelite; the metal parts are moulded in, accurately positioned, the 
cost of assembling is saved for there's no drilling, tapping or fitting. 

GENERAL BAKELITE COMPANY 

2 RECTOR STREET, NEW YORK 
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Vacuum Carburetor 



$6.50 with elbow for 
attachment to engine 
where manifold is not 
cast in head. (Ford 
and Metz cars do not 
need elbow.) 



ECONOMY 



From the very nature of its mixing 
principle the Sunderman Vacuum 
Carburetor must secure fuel economy. 

The suction of the cylinders, ac- 
cording to speed, draws gasoline from 
either or both the low and high speed 
jets. Automatically, as it inhales this 
gasoline, it opens the air intake and 
draws in a whirling draft that meets 
the incoming gasoline at right angles. 

It dashes it against the V-screen, 
and by the irresistible force of the air 
cuts every minute bubble of gasoline 
into infinitely fine particles, resulting 
in a mixture that is GAS before it 
leaves the mixing chamber. 

Now, mark this well 

It makes no difference whether your 
fuel is high or low grade gasoline, 
kerosene or distillate— this mode of 
mixing saves a big percentage of it. 

Let us show you how 

The ordinary mixture that enters a 
combustion chamber is exploded in 
part only — the remainder just burns — 



and carbonizes. Thus the power im- 
pulse received is WEAKER than if 
ALL the mixture exploded. To se- 
cure a given requirement of power 
you must, therefore, use more gaso- 
line. Isn't that simple arithmetic? To 
say nothing of the reduction of power 
that comes from the increase of car- 
bon deposit. 

The Sunderman mixture 
is all gas 

pure, dry and light, and all of it ex- 
plodes the INSTANT it reaches the 
combustion chamber, thus giving to 
the piston all the power that is con- 
tained in exploding gasoline. Carbon, 
therefore, is almost impossible, and it 
needs only common sense to see that 
from a given amount of gasoline more 
power is secured with a Sunderman 
Carburetor, and therefore less gasoline 
is used to drive the car for a given 
distance or at a given speed. 

That is a simple and logical demon- 
stration of economy, isn't it? 

Then let the carburetor prove itself 
to you. 



Good Territory Open— Dealers, Write Now 



Sunderman Corporation 

5 Chambers Street 
Newburgh, N. Y. 

Western Sales Offices: 403 Kresge Bldg., 
Detroit 
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Four Cylinder,, 3« x A'A (22'/, 
H.P., A.L.A.M.) 36.9 H.P. at 
2800 r.p.m. Three bearings. All 
G. B. & S. Motors now provide 
for two-unit starting and light- 
ing system only — operating 
through Bendix Drive. 



Concentration— a 
Bond to Quality 

The minute an engineer 
takes the time to investi- 
gate a G. B. & S. Motor 
and give it a real test, under 
trying conditions, that in- 
stant we begin to make a 
convert to the G. B. & S. 
idea. 

And by the same token, the buyer who drives a 
"G. B. & S." Motor instantly appreciates the various dis- 
tinctive advantages that result from concentration on one 
model. 

He finds that though this motor is rated at 22y 2 H.P.. 
it develops 36.9 horse-power. 

Thus he has a flexibility of operation and range of 
speed at his command unique in four-cylinder motor. 

He is impressed by the rugged design and the marked 
simplicity. He is pleased with the economy. He likes the 
accessibility of every part. He likes the easy method of 
adjusting the chains, insuring silence. 

And he is delighted with the snap, verve and power- 
fulness of what he enthusiastically acknowledges is one of the 
best four-cylinder motors ever built. 

By concentrating all our energies on this one type of 
motor, we virtually bind ourselves to produce a superior 
article — there is no other alternative. We accept the situ- 
ation as it is and we leave it to "G. B. & S." users (increas- 
ing every season) to say whether or not we are delivering 
the goods. 

For blue-prints and other information, write 

GOLDEN, BELKNAP & 
SWARTZ COMPANY 



DETROIT, MICHIGAN 



motors 
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"No dusty, 
rutty, squeak- 
ing springs 
can mar the 
ride that 
WOODWORTH 
brings." 



WOODWORTH 

Spring Cover & Lubricator 

A LEATHER COVER (AS SHOWN) that laces over 
the spring, entirely enclosing it and protecting it from 
dust and moisture. 



LINED WITH OIL-SATU- 
RATED FELT WICKING, 
it eliminates rust and keeps 
the spring properly lubricated 
and in good working order. 

CONTAINS SUFFICIENT 
OIL TO LAST a year with- 
out renewal. 

EASILY AND QUICKLY 
PUT ON, these covers pre- 
sent a very neat, pleasing ap- 
pearance. 

WILL FIT ANY MAKE 
OF CAR. 

NOT ONLY MAKE A CAR 
MORE COMFORTABLE 
to ride in, but prevent its be- 
coming a noisy, humiliating 
rattletrap. 



COST BUT LITTLE and 
save you money and discom- 
fort 

ASK YOUR JOBBER. 
PRICES 

Genuine Imitation 
Sizes Leather Leather 

12 in. or less. ..$0.65 $0.30 

12-14 > n 9° -4° 

14-16 in 1. 10 .50 

16-18 in 1.30 .60 

18-20 in 1.50 .70 

20-22 in 1.70 .80 

22-24 in I -9° -9° 

Over 24 in 2.00 1.00 



WOODWORTH MANUFACTURING 
CORPORATION 

NIAGARA FALLS, NEW YORK 
CANADIAN FACTORY, NIAGARA FALLS, ONTARIO 



m 
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ITIVENESS 



Every Speedway Record Made 
During the Past Five or Six 
Years Is a Bosch Magneto 
Record. Too — of Course 



BOSCH 

tz 0CQO0O 



The Sense of 
Certainty 

which Bosch Magneto 
Ignition inspires in the 
world's greatest racing 
drivers — they all use 
Bosch — is in itself a 
guarantee that you will 
have efficiency and re- 
liability at that most 
vital point of your car, 
the ignition system. It 
is advisable, therefore, in 
fact essential to your 
peace of mind, that the 
car you buy, whether 
low priced or expensive, 
be Bosch-Equipt. 

You serve yourself best, 
you invest well when 
you insist upon Bosch. 

SPECIFY BOSCH 



[t will be a pleasure to send you a catalogue. 



SPECIFY BOSCH and BE SATISFIED 



Bosch Magneto Company, 220 West 46th Street, New York 

SERVICE STATIONS IN EVERY STATE 
Please mention The Automobile when writing; to Advertiser* 
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Something more than power; something more than smoothness; 
something more than economy — a combination of all. Such is 
the Hal valve -in -head twelve motor. It develops 87 horse power at 
3000 revolutions per minute, is gentle and gives 10 to 13 miles to a 
gallon of fuel. Seven-Passenger Touring Car or Roadster, $2600. 
Limousine or Town Car, $4500, Leon Rubay Creations. Touring 
Sedan, $3500. Cleveland Prices. 

Hal Motor Car Company, Cleveland, Ohio 
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Illustrations above shoxv. (top) front view of PreSt-O-Litf 
Factory Branch at 12.19 Woodward Ave., Detroit; (below) 
the large space devoted to battel v inspection and service. 

IN Detroit, fifth city of America, the 
automobile metropolis of the world, 
where the influence of the motor car is 
far-reaching and SERVICE is a para- 
mount issue — there you will find a big 
Prest-O-Lite Factory Branch, with a live, 
hustling organization giving real factory 
service to manufacturers, dealers and car 
owners in Detroit and Eastern Michigan. 

Detroit is but one link in the great 
chain of Prest-O-Lite Direct Factory 




i 'itft'J jbove show* (top) commodious office space of the 
Oeiroit Branch; (below) large quarters occupied by the 
battery charging and repair department. 



1 'ranches and Service Stations. The 
I'rest-O-Lite network of service literally 
covers the country, insuring full satisfac- 
tion and hearty co-operation to owners, 
dealers and manufacturers in the use of 
Prest-O-Lite products. 

Thousands of dealers are finding the 
l'rest-O-Lite Battery proposition a source 
of substantial profit. Write today for 
details. 



T>U. r\ 1 I*. /"> I„„ U. S. Main Office and Factory , 900 Speedway , Indianapolis, Indiana 

Hie rreSt-VJ-L/lte UO., InC, Canadian Main Office and Factory, Merritton. Ontario, Canada 

The Prest-O-Lite battery is a better battery— backed by a better service 
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rrr-r MECHANICAL INSTRUCTION 
W®$ BOOKS FOR THE AUTOIST 




AUTOMOBILE DRIVING 
SELF-TAUGHT 

By Thomu H. Rmiell, M.E. 

An exhaustive treatise on the Management. 
Care and Operation of Motor Cars. Pocket 
aiie, 230 pages, liberally Illustrated, hand- 
somely bound In black seal flexible leather, 
round corners, red edges. 

Price, Flexible Leather, $1.60 
Cloth Binding, fl.OO 



AUTOMOBILE 
REPAIRING MADE EASY 

By Victor W. Page, M.E. 

1000 Specially made Engravings on 500 
Plates. 1056 Pages (5H x 8). 10 Folding 
Plates. 

Price, 93.00 Net. 
A Comprehensive, Practical Exposition of 
Every Phase of Modern Automobile Repair- 
ing Practice. 





m 
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AUTOMOBILE MOTORS 
AND MECHANISM 

By Thomas) H. Russell, M.E., LL.B. 

Pocket size. 265 pages. Blue, flexible 
leather, round corners, red edges, fully il- 
lustrated. 

CONTENTS 
The Internal Combustion Engine — A Typical 
Modern Motor — Governing and Governors — 
Transmission Mechanism — The Clutch — Gear 
or Gearing — Differential or Balance Gear — 
Shafts and their Functions — Lubrication and 
Lubricators — Pumps and their Purposes — 
Motor Misfiring, Causes and Remedies — 
Noises in the Motor, Causes and Remedies — 
Motor Overheating. Causes and Remedies — 
Electric Motors — Steam Cars. 

Price, Flexible Leather. »1 .SO 
Cloth Binding, «i.OO 



MODERN STARTING, 

LIGHTING AND 
IGNITION SYSTEMS 

Br Victor W. Pare, M.E. 

250 Specially Made Engravings. Nearly 400 
ili&O* 8 * Page8, Foldin K Plate*. Price 

A Self-Educator on Electrical Systems. 
All the leading systems of Starting. Light- 
ing and Ignition have been described and 
Illustrated with the co-operation of the ex- 
perts employed by the manufacturers. Wir- 
ing diagrams are shown in both technical 
and non-technical forms. All symbols are 
fully explained. This is a book of real 
merit. 



MODERN 
START1NC.UGHTING 

IGNITIONSYSTEMS 




Gas-GasolineR 

AND 

Oil Engines J 



-"minimim"'" 



hiscox - page 



GAS, GASOLINE and 
OIL ENGINES 

Enlarged and brought up to date 
By Gardner D. Hl.cox, M.E. 
Br Victor W. Page, M.E. 

Enlarged and Entirely New Edition of 
this Standard Work, Considers exhaust- 
ively all Types of Stationary, Marine, 
Motor Vehicles and Aerial Power Plants. 
640 PAGES — With Folding Plates — 435 
ILLUSTRATIONS. Price, *2.50 Net. 




DYKE'S AUTOMOBILE 
and GASOLINE ENGINE 
ENCYCLOPEDIA 

A teacher, guide and reference on every- 
thing pertaining to motoring — simple as the 
A-B-C's. 

It's worth ten times Its cost. If only placed 
on the shelf and used as a .reference. 
1750 Illustrations. 898 Pages. 49 Instruc- 
tions. 

Price, $3.00. (Add 25c. to prepay?) 



QUESTIONS 6 ANSWERS 

Mai 

AUTOMOBILE STUDENTS 
»ho MECHANICS 





QUESTIONS and 
ANSWERS 

For Automobile Students and 
Mechanics 

Br Thomas H. Russell, A.M., M.E. 

A book of 600 Questions and Answers, 
adapted for teaching School, the Machine 
Shop or before the Board of Examining En- 
gineers. This is the largest, the latest and 
most authentic book of Its kind upon the 
market. Prepared especially for Home Study. 
150 pages. Bound in Cloth. SUIT Covers. 
In fact, it Is a regular text book. 

Price. Cloth, §1.04); Leather, tJl.BO 



THE MODEL T 
FORD CAR 

It* Construction, Operation 

and Repair 

Br Victor W. Fact. 

800 (5 xT) pages. Over 100 specially 
made engravings and two large folding 
plates. 

Price, fl.OO 
This book Is written for FORD DRIVERS 
and OWNERS, by a recognized automo- 
bile engineering authority and an expert 
on the FORD, who has driven and re- 
paired Ford Cars for a number of years. 
He writes for the average man In a 
practical way from actual knowledge. 
All parts of the Ford Model T Car are 
described. ALL REPAIR PROCESSES 
ILLUSTRATED AND FULLY EX- 
PLAINED. 



Z3 



THE MODEL T 

FORD CAR 





GAS ENGINE 
TROUBLES 
and INSTALLATION 

Br J. B. Rathbnn, B.S.C.E. 

420 Paget, 150 Detailed Line Draining* and 

Illustration*. 
A book that shows you HOW TO INSTALL 
— HOW TO OPERATE — HOW TO MAKE 
IMMEDIATE REPAIRS and HOW TO 
KEEP A GASOLINE ENGINE RUNNING. 
The illustrations are clear. The book Is au- 
thentic — complete — up-to-the-minute. Nothing 
has been omitted — it contains no useless 
matter — just the cream of dally experience. 
Two Folding Trouble Charts. 



Price, Flexible Leather, $1.50 
Cloth Binding, fl.00 

IGNITION, TIMING and 
VALVE SETTING 

Br Thomas H. Russell, A.M., M.E. 

Reviled and extended bv John B. Rathtmn. 
former editor of "Ignition and Acoeasorieer 
Pocket siae, 240 pages, fully Illustrated. A 
comprehensive Illustrated Manual of self- 
Instruction for the nse of Automobile Own- 
ers, Chauffeurs, Aviators, Stationary Engine 
Operators, and Repair Men. Especially 
adapted for the use of driving schools and 

students. 

Silk Cloth, Gold Stamping, 91.00 
Flexible Leather, Gold Stamping, s>1.50 



Book Dept., THE CLASS JOURNAL CO., 241 W. 39th St, N. Y. C. 
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SATISFACTION— 

From Portland to Portland — from Dallas to Duluth — 
hundreds of jobbers, dealers and motor car owners 
have paid voluntary tribute to the quality built into GARCO 
Brake Lining. Even these few letters shown here testify to the 
satisfaction of every GARCO user more clearly than anything 
we could say. 




*"» «... ,.„ 



Co,, 




^ nin « 'n stock ? ke 




Your success can only be built on the basis of satisfied customers. Every time you use GARCO for a re- 
newal job you not only make a substantial profit but make a strong bid for all the future business from 
your customer. Ask your jobber to tell you about the complete line-up of selling helps furnished free 
to GARCO dealers or write us direct. 

GENERAL ASBESTOS & RUBBER COMPANY 

Main Offices and Factories CHARLESTON, S. C. 

BRANCHES : 58 Warren St., New York 311 Water St.. Pittsburgh. Pa. 

530 Golden Gate Ave., San Franeiaeo, Cal. 
106 West Lake Street, Chicago 




—ASST. «**'"" 

<r"~5s « •"'•" cl "' I 
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CONEY ISLAND CUP RACE, 20 MILES, 
NEW YORK. MAY 13. 
Oar and Driver Finish 

Maxwell — Rlckenbacher 4 

Maxwell — Henderson 5 

METROPOLITAN TROPHY RACE, 150 

MILES, NEW YORK. MAY 13 
Maxwell — Rlckenbacher 1 

INDIANAPOLIS INTERNATIONAL 
SWEEPSTAKES, 300 MILES. 
MAY 30 

Maxwell — Henderson 6 

Premier— Wilcox 7 

DBS MOINES 150-MILE RACE. JUNE 24 

Maxwell — Henderson 2 

Maxwell — Rlckenbacher 3 

Stnta — Cooper 5 

SIOUX CITY 10-MILE RACE. JULY 8 
Premier — Wilcox 4 

SIOUX CITY 20-MILE RACE, JULY 6 
Premier — Wilcox 1 

SIOUX CITY 50-MILE RACE, JULY 8 
Premier — Wilcox 1 

OMAHA 50-MILE RACE. JULY 15 

Maxwell — Rlckenbacher 2 

Maxwell — Henderson 3 



VICTORIES £ 

Nothing demonstrates the position of 
FEDDERS Radiators in the American 
automobile game more clearly than 
the results of the races. Taking the 
racing results since mid-summer, we 
want to call your attention to the per- 
formance of cars equipped with 



Fedders 
Radiators 



Here is a resume of the Fedders' racing 
record for 1916. 

Thirteen "firsts" out of twenty-seven offi- 
cially sanctioned events. Forty-two "places" 
finished — and no Fedders-Equipt car was 
delayed at any time or forced to withdraw 
on account of cooling trouble. 



1916 FEDDERS VICTORIES 

OMAHA 150-MILE RACE. JULY 15 
Maxwell— Henderson 4 

TACOMA MONTAM A R ATHON*. 300 
MILES. AUG. 5. 

Maxwell — Rlckenbacher 1 

Maxwell — Henderson 5 

CINCINNATI DERBY. 300 MILES. 
SEPT. 4. 

Peugeot — Altken 1 

INDIANAPOLIS 20-MILE RACE, 
SEPT. 9 

Peugeot — Altken 1 

Premier — Wilcox 2 

INDIANAPOLIS 50-MILE RACE. 
SEPT. 9 

Peugeot — Altken 1 

Premier — Lewis 5 

INDIANAPOLIS 100-MILE RACE. 
SEPT. 9 

Peugeot — Altken 1 

Premier — Lewis 5 

Maxwell — Henderson 7 

ASTOR CUP RACE. 250 MILES, NEW 
YORK. SEPT. 80 

Peugeot — Altken 1 

Maxwell — Rlckenbacher 2 



GRAND AMERICAN. 250 MILES. CHI- 
CAGO, OCT. 14 

Peugeot — Resta 1 

Peugeot — Altken 2 

Maxwell — Rlckenbacher 3 

Premier — Lewis 4 

Maxwell — Henderson 6 

Premier — Galvln 6 

HARKNESS TROPHY RACE. 100 
MILES, NEW YORK 

Peugeot — Altken 1 

Premier — Galvln 2 

Peugeot — Wilcox 3 

Maxwell — Henderson 4 

VANDERBILT CUP RACE, 294 MILES, 
SANTA MONICA, CAL.. NOV. 16 

Peugeot — Resta 1 

Stuti — Cooper 2 

GRAND PRIZE RACE. 408 MILES. 
SANTA MONICA, CAL.. NOV. 18 

Peugeot— Altken-Wilcox 1 

Stnta — Cooper 2 

ASCOT DERBY. 160 MILES. LOS 
ANGELES, CAL., NOV. 30 
Stuti — Cooper 2 

UNIVERSAL TROPHY RACE. 112 
MILES, UNIONTOWN, PA. 
Premier — Lewis 2 



This showing proves that the FEDDERS is still in its place as theforemost American Radiator 

FEDDERS MANUFACTURING CO., INC 

BUFFALO, N. Y. 
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Prodium Makes 
Tires Better, Sales Bigger 

PRODIUM is to tires as vanadium to steel. 
The Proclaim Process, exclusive with Re- 
public, is the toughest compound known to tire- 
making. 

Its discovery, a year and a half ago, has increased 
the wear and lengthened the life of Republic tires. 

REPUBLIC TIRES 

Republic quality has not only been bettered; the 
economic process and greater volume have re- 
duced the price, so that now they cost practically 
the same as other tires. 

The growing demand, bigger value and better 
price make Republic dealership doubly profitable. 

Republic Black-Line Red Inner 
Tubes give complete satisfaction. 

The Republic Rubber Company 

Youngs town, Ohio 



Made in the StA/^G aRt> »nd Hiin 

t ,„,r.,.. * VI f\ U TreaJ, 
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"/ Consider It Quite a 
Necessity" — This Is The 
Opinion of One User of The 

iN/<iFR/q 

Warning Signal 

New York, Jan. 10, 1917. 

"Regarding the Nafra Warning Signal, would 
say, that the one on my car has worked per- 
fectly up to the present time, and I consider 
it quite a necessity, as there are frequent 
times when the driver is unable to get his 
hands out on account of the curtains. I would 
advocate it for any man who runs a car. 

"As I have said before, it has worked per- 
fectly, and I feel a safety in riding in having 
it attached to my car." 

Yours very truly, 

(Name on request.) 

The Nafra gives you collision insurance at a 
price that is negligible. It signals unfailingly, 
every time your brake is applied — it is "forget- 
proof." The waving red Nafra disk by day, or 
the waving red Nafra light by night, gives a 
warning to the car behind that cannot be over- 
looked. Put a Nafra on your car, and be safe. 

Dealers : — Every Nafra you sell sells an- 
other. Be ready. Get the prices and 
discounts now. 

The Nafra Company. Inc. 

120 Broadway, New York 
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MOUKUP'S MACHINED CRANKSHAFTS 

• Quality Production Assured • 



WE FINISH CRANKSHAFT FORGINGS for prac- 
tically all sizes of motors. 

OUR NEW FIREPROOF PLANT is equipped with 
the most up-to-date crankshaft machining devices in 
the country. 

OUR LATHES AND GRINDERS ARE ALL new, 
insuring the most accurate work so far as alignment 
and balance is concerned. 



TWENTY YEARS* EXPERIENCE HAS made us 
experts in this line and our work is of the highest 
quality possible to obtain. 



Note: — Our capacity has been increased and we are 
now planning our 1917 production. May we submit 
an estimate on your work? 



MOLTRUP STEEL PRODUCTS CO., Beaver Falls, Pennsylvania 




The PITTSFIELD DISTRIBUTOR 

Uses Current Only When Necessary To Produce Spark— Make and Break 
Positively Mechanical Operations— No Springs, Trips, or Hammers. 




THE KEYNOTE OF THE PITTSFIELD 
BATTERY IGNITION SYSTEM is in the 
breaker mechanism of the Distributor. 

As your braking cam revolves it first 
forces the platinum points together (as 
illustrated) ; then, in the same cycle, it 
forces them apart. You will note that this 
action is entirely independent of springs, 
being positively and completely effected 
by the cams. 

The' contact is firm and certain, but of 
such short duration that current consump- 
tion is exceedingly small, although ample 
to produce hot sparks at speeds greatly in 
excess of the highest engine demand. 

Lags — both electrical and mechanical — 
are practically eliminated, and the syn- 
chronization of timing is practically 
perfect. 




4-cyllnder mode], showing 

being lifted Into- contact. 



The whole outfit is compact, and made into a single unit, including the coil, 
only external wire (except spark plug leads) is the lead to the battery. 



The 



PITTSFIELD SPARK COIL CO. 4 



PITTSFIELD 



MASS. 




8-cy Under model, showing upper 
lifted out of contact. 
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The General Gas-Electric Company 

OF HANOVER, PA. 
Announces to the Trade 

The GENCO-LIGHT Power Plant 



and is in a position now to appoint dealers. 



The GENCO-LIGHT Plant produces elec- 
tricity at four cents a kilowatt-hour, it 
is the Ideal Farm Lighting Plant, besides 
it can operate as a self-starting 2 H.P. 
gasoline or kerosene engine. 

Our product is of very high grade. Our 
dealer's proposition is' very attractive. 
The opportunity of representing a money- 
maker is yours now. Write for dealer's 
proposition. Our selling season is all 
year round. 

GENERAL GAS-ELECTRIC COMPANY 

HANOVER, PA., U. S. A. 




The above cut shows a GENCO-LIGHT Power Plant 



This Is 




\ 



These Are 
the Manufac- 
turers Who 
Equip With 



Cadillac 

Pierce- Arrow 
Packard 
Marmon 
Hudson 
Chalmers 
HupmobiJe 
Chandler 



Don 
Cole 
Reo 
Palo 
Peerless 
"lot 



Bulck 
Oakland 
OldamobUa 
JefterT 
KlsaelKar 
Premier 
Knox 
Jordan 
Libert* 
Crane-simplex 
Steams- 
Knight 
Saxon 
Stuu 
National 



Pilot Velie 
Abbott Jackson 



Weslcott 
McFarlao 
Pawnor! 
Detrolter 
Davis 
Lexington- 
Howard 
Daniels 
Murray 
Bour-Darla 
Serlpps-Bootb 
Monro* 
Singer 
Stephens 
Dodge 



Pathfinder 



I 

o. fiT c 

Netco Truck 
Ssndow Truck 
Signal Truck 
Brockwaj Truck 
Gabriel Truck 
Oramm-Bemstela 

Truck 
Moreland 

Truck 
Chase Truck 
Wilcox Trui 
Sterling Truck 
Republic ~ 

"SSI' 1 



Have You 
This Plug 
On Your Car; 



Accept No Plug Unless AC 
i3 Burnt Into the Porcelain 




Sold 
Everywhere 



No Greater Recor 
Can Be Given a Spark Plug 



Champion Ignition Co. 



Flint, Mich. 
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DYKE'S 

HOME STUDY COURSE OF $1 C 95 
AUTOMOBILE ENGINEERING *£L 

For Your Boy. Yourself, Your Chauffeur 

ConaisU of 

Fifty simplified Instructions with 1750 illustrations treating 
every detail of the automobile from the principle and con- 
struction to valve timing, etc., with examination questions 
which bring out just those points you want to know and 
ought to know — points you would never gain by reading 
a book. 

1 — Working model of single cylinder "T" head engine. 

1 — Working model of magneto. 

1 — Working model of carburetor. 

1 — Working model of clutch and gear box. 

1 — Working model of differential. 

1 — Working model of 4-cylinder "L" head engine. 

1 — Working model of 6-cylinder "L" head engine. 

1 — Progressive chart manikin. 

All packed in a neat box with full instructions. 

THE EXAMINATIONS: Don't lose sight of the fact that 
the examinations are the chief feature of this course. A 
person will learn a great deal more by answering the exam- 
ination questions than he would by merely reading a book — 
because he must look up the answers to the questions before 
writing them down, and when he writes the answers down 
he memorizes, and step by step he advances in a progressive 
manner. 

DYKE'S AUTOMOBILE 
INSTRUCTOR .... 

Consists of all the above but without examinations and 
Instead of course being divided Into four books. It is bound 
Into one book; the Auto Encyclopedia. 

What Noted Motor Authorities Say 

Lord Montagu of Beaulien, member of the House of Lords and 
founder of the great Broolclands automobile tracks near London, writes : 
"I bare read your Auto Instructor and consider it to be of great value." 
ESIwood Haynesi "I regard this aa just the kind of Instructor 
needed, in order to show not only tbe mechanism, but to show it In 
actual operation." Chaa. Dnryeai "I did not tbink It possible to 
get so much real information Into sncb an instruction and yet keep it 
so concise and simple." Barney Oldfieldi "If a person can't learn 
from this be can't learn at all." Gilbert Hubbard (deceased), 
aaid: "Tour proposition seems to me the most reasonable and direct 
method of teaching a beginner." 

Mr. Dyke has been Identified aa a pioneer Inventor, snpplyman, etc., 
with tbe auto industry since its beginning. Be originated tbe first auto 
supply company and manufactured and marketed the first float type 
carburetor and published the first practical automobile book in America. 

THE* DYKE METHOD OF INSTRUCTING BY MAIL 
la a new Idea. A new Invention. Working models are used on which 
you can see the parts in actual operation. 



$ 12 .95 




indicator 

crank shaft. Throws" 
placed 120 dec.rtes apart 



This la tbe crank abaft and piston aide of tbe e-cyllnder engine model. 
This model and 6 others included with course. Price of 6-cyl. engine 
model alone, $3.35 prepaid. (Models work by band.) 

Write now for descriptive matter or order a set today. 
Tbe supply of modela ia limited. (Imported from London.) 



Rote— If yon don't care to Invest $1S.9S, send for a 
eopr of Dyke's Automobile Encyclopedia— Sth edition, 
price 4)3.30 prepaid, or the 4-cyUnder ensrlne model 
(2.BO. The o-eyllnder ON model is as. BO if purchased 



separately. 

Tbe Bemy Electric Go., the big company who make electric systems 
for some of tbe leading auto manufacturers, aay: "After Inspecting 
your fifth edition we have found It to contain more valuable Information 
covering all of the equipments as applied to automobiles than any book 
that we nave Investigated on this subject." 

Address A. L. DYKE, Publisher and Importer 
Box 24, Roe Building?, St. Loads, Mo. 




More than a "trade paper" — an Institution of service for 
the merchandise and maintenance departments of the car 
and accessory Industry. Builds sales — Improves service — In- 
creases profits. 

Published weekly, 12.00 per year — Canada and foreign 14.00. 
Subscriptions solicited only from men In the trade. Send 
subscriptions to 



MOTOR 

239 West 39th Street 



WORLD 

New York City 



houses 419 



Audi. Bureau of Circulations 
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MODERN' 
5TART1 NC. LIGHTING 

AND 

IGNITION SYSTEMS 



Modern Starting, 

Lighting and 
Ignition Systems 

By VICTOR W. PAGfi. M. B. 

Member Society of Automobile Engineers 
Author , of "The Modern Gasoline Automo- 
bile," Etc. 

2S0 Specially Mate Engraving! 

Nearly 400 (5%x8) Pag*». Folding Plate* 

PRICE $1.50 
A Self-Educator on Electrical System* 

THIS practical volume has been written with special r efe r ence to 
tbe requirements of the non-technical reader desiring easily under- 
stood explanatory matter relating to all types of automobile ignition, 
starting and lighting systems. It can be understood by any one, even 
without electrical knowledge because elementary electrical principles 
are considered before any attempt is made to discuss features of tbe 
various systems. These basic principles are dearly atated and Illus- 
trated with simple diagrams. ALL THE LEADING SYSTEMS OF 
STARTING. LIGHTING AND IGNITION HAVE BEEN DESCRIBED 
AND ILLUSTRATED WITH THE OO-OPERATION OF THE EX- 
PERTS EMPLOYED BY THE MANUFACTURERS. WIRING DIA- 
GRAMS ARE SHOWN IN BOTH TECHNICAL AND NON-TECHNI- 
CAL FORMS. ALL SYMBOLS ARB FULLY EXPLAINED. Thin U 
a hook of REAL MERIT. 

A COMPREHENSIVE REVIEW OF MODERN STARTING AMD 
IGNITION SYSTEM PRACTICE. INCLUDES A COMPLETE EXPO- 
SITION OF STORAGE BATTERY CONSTRUCTION, CARE AND RE- 
PAIR. Explains all types of starting motors — Generators— Magnetos 
sad all Ignition or lighting system units. — Considers the systems of 
ears already In use aa well aa those that are to come in 1916. — A book 
every one needs. 

Nothing has been omitted, no details have been slighted. A book 
you cannot afford to be without. 

Book Department 

THE CLASS JOURNAL CO, 239 West 39th Street, New YetVGty 
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PARK 



INTEGRALLY 



COUNTER BALANCED 

Patent Applied for 




Quick Get-a-way 
Higher R.P.M. 
Reduced vibration 
Smoother running motor 
Eliminated bearing troubles 

We have shipped 35,623 Counterbalanced 
Crankshafts to February 20, 1917 

The Park Drop Forge Co. 

Cleveland 




It's Great 
to Feel Sure 
of Your Motor ! 



When you KNOW every explosion will give you ALL its 
power— that's when motoring is solid satisfaction. The 





>MACNET< 




makes complete combustion certain. It drives its intense, 
penetrating spark through the densest compression. Mixture 
rich or lean, motor racing or barely turning over, you'll be sure 
of full power if your car is Eisemann equipped I 

THE EISEMANN MAGNETO COMPANY 

Sale* and General Offices, 32-33d St., Brooklyn, N. Y. 

Detroit, Mich., 802 Woodward Ave. 
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The Original 
Double Arm Shock Absorber 

It is of the utmost importance that you remember — 
when thinking of the W & C Shock Absorber — that 
it is the original Double Arm Shock Absorber for 
Ford Cars. 

The extra strength and life, the higher efficiency of the 
Double Arm Principle are enjoyed by no other shock 
absorber for Ford Cars. 

w&c 

Shock Absorbers for Ford Cars 

— are constructed on the famous cantilever principle. 
They are the final and conclusive proof that in the 
original double arm shock absorber, realization will 
always exceed anticipation. 

Try it yourself — and see 

PHILIP H. WEBBER AND COMPANY 

HOOPESTON, ILLINOIS 




THE MORE A MAN KNOWS 

about motors the higher is his opinion of the Wis- 
consin. In design, in materials, in workmanship, 
Wisconsin Consistent Motors are unexcelled. Our 
attention is fixed on keeping the quality up, not on 
speeding production up. 

Write for specifications of motors for pleasure cars, 
trucks or tractors. 

WISCONSIN MOTOR MFG. CO. 

*t«. A, Dept. 310 MILWAUKEE, WIS. 

New York Branch: SO Church St. 
T. M. Fenncr, Factory Representative 
raeiOe Oaut Distributor— Earl P. Cooper Co., 1428 Bash St., 
•jib r niam , Oal., sad 1310 So. Los Angeles St., Lea Angeles, 
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In the most perfect plant 
that brains, money and 
experience could devise, 
we have the men and 
equipment to produce 
pressed steel parts in 
any quantity on com- 
paratively short notice. 
We make more than 200 
pressed steel parts and 
you can make your vehicles lighter and at lower cost, 
without sacrificing strength if you use pressed steel spring 
hangers, running boards, brake drums, etc., instead of 
malleable iron, steel castings and drop forgings. 

"THE BOSSERT WAY" 

stands for the prompt delivery of your order filled in ac- 
cordance with every item of the 
specifications. 

The Bossert Co. 

UTICA 
N. Y. 




Ever notice the 
difference 

in the engine speed by vary- 
ing the spark lever? 

Most magnetos give their best 
spark in the advance and are 
consequently weak when re- 
tarded while throttling. 

The patented pole shoes used in 

HIGH TENSION 

SIMMS 

MAGNETOS 

account for their ability to generate the most 
intense spark at low speeds in the retard and 
in the advance at high. One reason for their 
flexibility and surplus power 
producing spark. 

Writ* for Utaatart 

THE SIMMS MAGNETO CO. 

273 No. Arlington Ave. 
East Orange, N. J. 




Auto Books 





JUST OUT 



A great automobile library is just off the press. 
It is called Automobile Engineering, and in it you 
will find everything about modern automobiles. 
Hundreds of pages explain all the new systems of ig- 
nition, starting and lighting. Welding, vulcanizing, and 
commercial garage equipment and operation is thor- 
oughly covered. Five thick volumes, 5*jx8}< inches, flexibly bound 
in genuine morocco leather, gold stamped, 2,200 pages; 2,000 illus- 
trations, tables and diagrams. Written in simple, easily-under- 
stood English, and carefully cross-indexed (or quick reference. 

SHIPPED FREE! 

' Don't send a penny. Just put your name and address 
in the coupon and we'll send all five volumes to you, 
express prepaid. Read them — study them — examine 
them -carefully before you decide to buy. If you don't 
like them after 7 days — write us and we'll take them 
back at our expense. If you keep 
them, send only $2.00 within 7 days, 
and then $2.00 a month — 50c a week — 
until the introductory price of $16.80 
has been paid. The regular price of 
this set will be $25.00. 

FREE SERVICE 



Partial List of Sub- 
jects 

Motors. Welding. 
Mirtor Construction 
and Repair, Carbure- 
tors, Valves, Cooling. 
Lubrication, Fly- 
wheels. Clutch. 
Transmission. Final 
Drive. Steering. 
Tires. Vulcanizing. 
Ignition. Starting 
and Lighting Sys- 
tems. Wiring Dia- 
grams. Shop Kinks. 
Commercial Oarage 
Equipment, Electrics. 
Storage Batteries, 
Motorcycles. Commer- 
cial Trucks. Steam 
Cars, Glossary. 



In addition to the books you get free 
of all charge a $12.00 Consulting Mem- 
bership. If any question puzzles you— write 
us. Our corps of auto experts will solve your 
difficult problems. Ask all the questions you 
want for a whole year. This service is ab- 
solutely free. 



MAIL 

THIS COUPON 

Sec these books before . 
you decide to buy. Re- 4 
member — don't send us * 
a penny. Just fill in 9 
and mail the coupon. M 
This offer is open to M 
any person living J 
within the boun- m 
daries of the U. S. S 
and Canada. f 

AMERICAN / 
TECHNICAL / 

SOCIETY / Address. 
Dept. AOOOO / 
Chicago, U. S. A. * 

Reference 



9 American Technical Society 
# Dept. AOOOO, Chicago, U. S. A. 

f Please send me a set of Automo- 
f bile Engineering for 7 days' free 
f examination. If I decide to buy, will 
send $2 in 7 days and balance $2 a 
month until $16.80 has been paid, when 
books and Consulting Membership will 
be mine. Otherwise will notify you and 
hold books subject to your order. Title 
not to pass until fully paid. 

TA-2-22-17 



Name. 
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DYNETO Single-Unit 
em, as used on the 
Franklin Car. 




Compare DYNETO 
Unsparingly ! 

TAKE down the whole system. Ex- 
amine its vitals. Compare them, part 
for part, with those of any or every other 
system in all Motordom. Match Dyneto's 
clean, smooth, steel-stamped shell against 
the crude castings of other systems. 

Compare Dyneto'sheat-treated.nickel- 
steel, accurately ground armature shaft 
Examine the commutator — its body of 
hard-copper bars and perfect mica insu- 
lation. Note Dyneto's pole-pieces of 
cold-drawn steel. 

Realize that all parts are strictly inter- 
changeable and held to very close limits. 
Spin the armature with your fingers and 
hold your ear close. Make any other 
comparison you can think of. 

Then consider that the maximum out- 
put of the Dyneto generator is at a car- 
speed of 1 5 to 20 miles per hour, giving 
full efficiency at normal driving-speeds. 
Our Engineering Bureau is always at 
your service. Write us. 



^^JU** - ^ STARTING- 
^ — " LIGHTING 

SYSTEMS 

Single- and Two - Unit 




Dyneto Instrument with 
Ignition Attachment 



DYNETO ELECTRIC CORPORATION 
Syracuse, New York 




&\\ Written 
For You 



Just write ns today 
for Your Copy 

THE BOOKLET TELLS : 

Why springs break — and why 
75 out of every 100 break at the 
center— because of the weaken- 
ing center nib or bolt 

How springs can be kept from 
breaking— and how Tuthill Titanics 
are used for more replacements than 
all other makes put together. They 
don't break! See that Arch! You get a 
guarantee forever against center break- 
age, and a guarantee against breakage 
at any other point for one year, in 



TUTHILL Lubricated 
TITANIC SPRINGS 

TUTHILL SPRING CO., 760 rolk St, Chicago 



See tHat ArcK 




DEALERS: 

Better Service — Better Spring! 

Big business, big profits. Get your 
share. One of our 60 distributors 
not far from yon. Write for name 
of nearos* distributor. 



Tear out 
this ad 

—write your n 
and address 
margin. Send 
the book* 




Use the facilities of this perfectly equipped plant for 
the production of small sheet metal stampings of any 
design, also 

BRASS CASTINGS 

In the Rough, Polished or Nickel Plate 

Including Hub Caps. Radiator Filler Necks with Caps, 
Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

Is prepared for the prompt production of quantity orders of 
rough or highly finished wood-work assemblies of medlom size 
for motor car construction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running boards, etc. 
We work from Blue Prints and Specifications, bot prefer, 
when possible, to also have samples for the purpose of securing 
positive accuracy In weight, measurements and design. 
Write us at once for further information regarding the pro- 
duction of your requirements. 



ThePfau 
Mfg. Co. 




Cincinnati 
Ohio 



230 Mentor St. 
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Front 




Showing Spring 
Nut Lock applied 
loose on bolt before 
. being set In place to 
hold until taken oft. 



Why Not 
Be Sure 

that every part of the en- 
gine, chassis, or body of 
the car you make will stay 
together until taken apart? 



Spring Nut 
Locks 

are the simplest, surest, safest device to 

EMitively lock any nut on any bolt 
esists all vibrations. Cannot harm threads. 
Easily applied. Released whenever desired. 

Cheapest and Best 

Manufacturer., Jobber., gg»f n »» 

Garage Men, Repair Men Nut. Prevents Nut r 

and all Dealer, should write £nd S fo?io™ en N 

for prices on sizes now avail* tightening 

able. Orders filledin rotation, against ma- 
All sizes by January 1st. 



terlal. 



Spring Nut Lock Co. 

648 Transportation Building 
Chicago 






Coated Textiles 

of 

Highest Quality 

We manufacture artificial 
leather, or leather cloth, for 
upholstering and trimming auto- 
mobiles. 

Our product is used extensively 
by the largest manufacturers. 

Our plant is modern in every 
respect and enables us to manu- 
facture a uniformly high-grade 
product. 

We make special goods for 
special purposes, and 




will solve your upholstery prob- 
lems. 

We invite inquiries. 

The Cotex Company 

NEWARK NEW JERSEY 
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Tirestone 

Truck Tires 

For every road, load and condition of 
service. Most Miles per Dollar. 
Write for catalog. 

FIRESTONE TIRE AND RUBBER COMPANY 

Akron, Ohio Branches and Dealers Everywhere 




Passenger 

and 
Commercial 
Car 
Motors 




4- Cylinder— 4-Cycle 



Beaver Motors 

Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today tor BEATER 
specifications before decid- 
ing on the motor to use. 

BEAVER MFG. CO. 

1st & Oklahoma Ave., Milwaukee, Wis. 



wmwes 



For quality, stamina, strength and 
general dependability, just test a 
NATIONAL "Speedway" against 
the tires you are now using. 

National Rubber Co., PotUtown, Pa. 




\ 
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DETROITER SIX-45 

The Six of Advanced Construction 

UNIQUE £ 1 OCA RAPID 
VALUE «p 1 «£OU SELLER 

Detroiter Motor Car Co., Detroit, Mich. 



AOTOfcASE 

"The Motoring Authority of America" 

PUBLISHED WEEKLY AT CHICAGO 

Yearly Subscription Price— 52 issues— $3.00 

The most popular weekly motoring magazine— devoted to the 
Interests of the motor car owner and containing news of 
general Interest alike to the dealer and the manufacturer. 

If you are interested in new car and accessory descriptions, 
racing reports, touring data, and quesUons and answers that 
appeal to the motorist, subscribe to: 



MOTOR 

MALLERS BUILDING 



AGE 

CHICAGO, ILLNOIS 



Thi 



// Your Lights Should Fail! 



Think what it might mean on a black night, with a bad road ! 
risk It. Put a 



Don't 





Your Dashboard or Cowl 



It is a reliable monna of determining the 
proper rate of charge or discharge of your 
battery for various apeoda. It enables 
you to determine that the generator la 
working and that the storage battery is 
receiving Its proper charge. Write us. 

Weston Electrical Instrument Co. 
8 Weston Ave., Newark, N. J. 

23 Branch Offices in the Larger Cities 




indestructibility, Beauty, Tilting and Hand Warming are thr PuvaMO 
features that place it beyond any other Steering Wheel. Our 
on wheels and radiator caps is interesting to distril 
turers 

POUVAILSMITH CORPORATION 

Poughkeepsie, New York 





^ f 



r 
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22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 

Literature Mailed on Request 

MERCER AUTOMOBILE CO. 

400 Whitehead Road Trenton, N. J. 




Without Batteries 

a Model T or TK 

MAGNETO 



will start any automobile or truck 
motor — on first lift of crank. 
^^^^™" Operates on inductor principle. 

Oil, dirt and oil-proof construction. Operates any num- 
ber of cylinders up to 12. Write for catalog and full in- 
formation. 

Remember a 
K-W Magneto 
Fires Any 
Kind of Fuel 



2553 
Chester Ave. 




<ffp(K" W?'^ |T|0N gft 

QEVE1AN0.OHIO.US& 



Inner Tubes, Inner Liners, Outer 
Boots, Inner Sleeves, Blowout 
Patches, Cementless Patches, Cement 
Patches, Red Rubber Tubing 



Under Nearly Every Hood 

ECLIPSE- BENDIX 
DRIVE 

Transmits Starting Power 
on 125 Makes of Automobiles 

ECLIPSE MACHINE CO. 

ELMIRA, N. Y. 



the MULHOLLAND co. 

DUNKIRK, N. Y. 

Body Builders for over 50 years 

Demountable Tops for Franklin, Cadillac 
and Cole 

Write or wire for details. Quick delivery 



OWEK 




MAGNETIC 



tar attained in the Owen. 
Magnetic. 

BAKER R » L 
COMPANY 

Cleveland. Olio 



OWBN MAGNETIC 
MOTOR CARS 

Salesrooms— New York 




WHAT IS YOUR UNDERSTANDING 
OF FLEXIBILITY? 

Flexibility means (according to the advertise- 
ments) the ability of a car to slip from low 
speed into high, or from high into low, with 
extreme smoothness and celerity. 

Flexibility — approached 
in other 1 ' — 1 



Boston 



Philadelphia Chicago 



flEW PROCESS 

ACCURATELY CUT 
METAL GEARS 
and BAILEY non-skid 
non-staii differentials 




SYRACUSE, N. Y. 
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I AtwaterKentMfe.Works 
* Philadelphia .USA. 



si 



Used the World Over 



s 


1CF" 


s 

5 Quality 


and Service 







February tt, 1917 



Our UNIVERSAL Quality 
is 

Your Eventual Economy 
The 

Hartford Automobile Parts Company 

Hartford, Connecticut 
Dependable Manufacturers Universal Drives 

K . 

Models — FOURS Model* SIXES 

Model N 354x5 \bt7 Model 7W ...3tfx4*4 

Model N.....j2x5 Model 7N ...SgiStf 

Model C 38x554 Model 6P ... .3«x534 

Model C 454x554 

Model E 454x5}? 

"America'! Standard Motor" 

Continental Motors Corporation 

Detroit — Muskegon, Mick. 

[ JanfiB HHSSMafnr, 




E.& J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect. Ready 
to attach. 

Edmunds & Jones Corporation 
Detroit, Michigan 
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" The leading engineers [i"/ 
endorse it." 



m 



WARD LEONARD 
ELECTRIC CO. 
MT. VERNON, N. Y., U. S. A. 



26 YEARS 
EXPERIENCE 

DYNAMO 
CONTROLLERS 





THE METAL OF METTLE 




THE BEST BEARING METAL ON THE MARKET 

Fnnrlg Metal is «n exceptionally homogeneous tin base copper hardened 
alloy made by our special process from Straits tin and Ingot copper. 
We make every pound of Fahrlg Metal ourselves and can guarantee Its 
uniformity and quality. Ask Stuti. Simplex, Crane, Wisconsin, Klssell, 
Waukesha, Kelly Sprlngfleld, Beaver, Curtlss and the man who makes 
finished bearings. 

Fahrig Metal Company, 34 Commerce Street, New York 



Jt Complete Line of M 

GREASE CUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE 
BOLTS 

HUB CAPS 

METAL STAMPINGS 

IN LARGE QUANTITIES 
Plain Manolactarcd by Sectional 

THE WINK LEY CO., Detroit. Mich. 

Canadian Factory: CANADIAN WINKLKY CO.. T/TD.. Windsor, Ont. 





THE FULTON TRUCK 



Writ* for territory still open 

Fulton Motor Truck Co. 

Farminsdale, Long Island 
NEW YORK - 




Controlling the P-erlm.an 
Demountable Rim Patents 
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CANADIUM 

CONSULT US REGARDING ITS ADAPT- 
ABILITY FOR MAGNETOS, MASTER VI- 
BRATORS, CAUTERY KNIVES, COILS, ETC. 
Can interrupt circuit at minimum expense to Pur- 
chaser. 

Years spent in its development. Write us asking 
its uses. Can be used to replace platinum. 

The Electro Metals Products Co. 

Pat«nt«ea and Sola Manufacturers 

1984 East 66th Street Cleveland, Ohio 



AilfllllliT 

((storage batteries) 

UMUlillHI 

STARTING— LIGHTING— IGNITION 

"Cincinnati" Batteries, owing to tbelr special features of construc- 
tion, hare a higher starting ability than other batteries of the same 
dimensions. This is due to the single sealing arrangement which does 
away with the bulky sealing compound usually poured oyer the entire 
top of the battery. This space is used In "Cincinnati" Batteries for 
additional plate room, permitting the use of larger plates and thus 
securing a more powerful battery, 

Write for catalog A, which gives full details of these batteries. 

We nave an attractive proposition for lire dealers. 

THE CINCINNATI STORAGE BATTERY CO. 

22S and 230 Stark Street CINCINNATI, OHIO 



The Greatest Instrumentalists 
on COLUMBIA RECORDS 

HPHE greatest instrumentalists on the 
A greatest instruments of music are re- 
produced at their artistic best on Colum- 
bia Double-Disc Records. 

Whether it is a -violin solo by Ysaye, Eddy 
Brown, or Kathleen Parlow, or a 'cello solo by 
Casals, the wizard of the 'cello, Columbia re- 
productions possess a matchless quality of 
beauty. Listen to the records by 
these artists today — to hear them is 
proof enough. 

Columbia Graphophone Co. 

Ysaye Dealers Everywhere 





jgtASE 

V Mnfnr 



Motor 
Topping 



"Chase" Leatherwove, 
Mohair Velvet Uphol- 
stery, Plush Motor 
Robes, Wool Robes, 
Steamer Rugs, Wexford 
Motor Cloths for Tops 
and Slip Covers, Rubber 
Goths for Tops and 
Curtains, Felt and Rub- 
ber Radiator Covers. 



•L'C* CHASE & CO* 

BOSTON 



MEW YORK 



DETROIT 



CHICAGO 



THE CURE 

for motors which lack power waste, gasoline 
and oil and carbonize quickly is to have 

BUTLER MFG. CO., Indianapolis, ind. 



EstabUthed 1887 




Regrind the Cylin- 
ders and Fit Semi 
Cast Iron Pistons 
for all 

Standard Cast Iron 
Pistons, Piston Pins 

Write for prices. We give 
nothing but high class work- 
mansh.p and material. 




Internal Gear Drive Axle 



There are certain constructive features of in- 
ternal gear drive construction with which you 
may not be acquainted. 

Our booklet, "Twelve Talks to Engineers," 
may give you a new viewpoint. Write for it. 

CLARK EQUIPMENT CO., Buchanan, Mich. 




VTTO. 



A 5PARK 



are built to stay on the Job 
the hardest conditions. We 
here our big leader 
JUMBO "MOLITB" 
Price, $1.25 
Guaranteed lor the Life of the 
Car. Other types for Fords and 
other cars. $0.75 and 11.00. 
Ask your dealer. 

Glbson-HoIHster Mfsr. Co. 

3380 Washington Street, 
Jamaica Plain, Mass. 69-36 
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BRA BINDER 
"Bull-Dog" 
Non-SUd 



You don't just expect 
good service from 

RAENDER 

TIRES & TUBES 
— you get it 

Write tor particular* about 3 RAENDER "Bull- 
Dog" Non-Skid— the Fimtent, SafMt. 
Smoothest Riding Tir<- Mmle. 

Braender Rubber & Tire Co. 

Factory: Rntherford, N. J. 

Branches : 
280 Wett Ms* Bt., New York, S. J. 
8TB Ho. Broad St., Philadelphia. Pa. 
1350-54 Bo. JfioMjan Ave.. CMoaoo. Ill- 




Trade Mark 



LASTS LONGER THAN GREASE 

One filling of NOX-FLUID OIL will last from 2 to 3 times a$ 
long as grease — and give better lubrication. 




In ALL pure lubricant; therefore lubrlcatea to the 
last particle. Unlike grease it doesn"t melt and 
waste away; it cannot harden and become useless. 

NON-FLUID OIL gives gears and bearings a longer 
lease of useful life. 

Get K-00 Special crude for gears— 
K-000 for bearings). 

Wrfte for free samples and book "Lubrication of 
the Motor Car." 

NEW YORK & NEW JERSEY LUBRICANT CO. 
165 Broadway, New York 




Stop! 

and get a First Aid 

MARTINKIT 
TRADE MARK A 



Mi- 
ned 



It costs only $2.00 and offers protection for yourself, your < 
dren and friends against painful or dangerous results from skin 
fingers, cuts, burns, lacerations, or even bad wounds. 

Everything you need for first aid in emergency — packed in a small 
tin box. 

Martin Auto Accessories Corp. % c wTork 



THE 

AUTOMOBILE 
ENGINEER 



PUBLISHED MONTHLY 



The only technical journal In the world solely devoted to the theory 
and practice of Automobile Construction. 

Among the subjects dealt with are: Chassis Design ; Engine De- 
sign ; Parts and Accessories manufacture ; Metals ; Machine tools , 
Fuels: Shop practice; Works organization and equipment. 

Each issue contains Invaluable information for manufacturers, 
designers and departmental managers. 

Subscription Rate*: „ _„ 

U. S. A., S2.20 Canada, Sl.SO 

The Publishers: 

ILIFFE Jk SONS. Ltd. 20 Tudor Street, London, E. C. 
Subscriptions to this paper may be sent to The Class Journal Co.. 

289 West 89th Street. New York. 




New Departure 
ball ^b^&ings 

American Made for American Trade 

QUALITY FIRST 

THE |SJ E W DEPARTURE MFQ. Ol 
O O N •» A o t* AT m. M t ■ t- I o sc M m *. K 
BRISTOL, OONN., »J. S. A. 





1RIDIO PLAIINUM. TIPPED SCREWS 
and RIVETS 



Standard 
Sizes 

of these high-grade Screws 
and Rivets carried In stock. 
Securely welded Irldlo-Platl- 
num heads. The best and 
most serviceable. 
Special styles made to order — any 
specifications, any degree of hardness. 
Write us for prices and full Information. 

R. & H. PLATINUM WORKS 

of The Roessler A Hasslacher Chemical Co. 
100 William Street, NEW YORK 



browjst>^l iras 

TJ^A3SrSA\ISSIOiSr{3 



1 syRA.cxxsB • in- H 1 



X>IFFBRjaNTlAliS 

BROWN — L I PB 
CHOPIN — CO. 
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BEARINGS 

(DIE CAST) 

TO FIT 

Brush (Runabout) 
Conn Rod (Half) 90.60 

Herrshoff M/20 
Conn Rod (Half) 60 



Warren Detroit 

Conn Rod (Half) 



.70 



Lippard Stewart 



Conn Rod (Half) 76 

C. S. Front (Half) 1.00 



Lion 40 H.P. 

Conn Rod (Half) 



.90 



Cole 1911 



Front C. S. (Sleeve) J.75 

Rear C. S. (Sleeve) 3.00 



Oakland 1912 

Front C. S (Sleeve) 2.60 

Rear C. 8. (Sleeve) 8.10 



Continental M/C 

Conn Rod (Half) 70 

Matheson 

C. S. Front (Half) 1.76 

C. S. Rear (Half) 2.00 

BergdoU M/30 
Conn Rod (Half) 76 

Twombley (Cycle Car) 
Conn Rod (Half) 60 

We also carry Bearings to fit the following- 
cars: 

Chalmers 
Hudson 

Grabowsky Truck 
R C H 

Oidsmob'lle M/« 

Alco Tax lea b 

Abbott 30 and 44 H. P. 

Courier (Model 20 H. P.) 

Bearings listed are In stock for 
Immodlate del Ivory. 

Absolutely Brand New Parts, Wo 
do not handle Junk. 

If you have trouble in getting Bearings to 
flt your crankshaft, which has been turned 
down, send us sample of what you require 
with Micrometer Measurements of part, and 
we will make same and ship within 24 Honrs 
after receipt of sample: we only use Parsons 
White Brass, No Babbitt. 

Bulletin No. 2 

J. C. Gorey & Co. 

354 West 50th Street, Now York 



Motorists 
Read and Save 

Tires Tubes Parts 
Accessories 

Auction Stock 
of Bankrupts Sold at 
Smashing Prices 



Prest-O-Lite Tanks 

Bosch H. T. Magnetos 

Aluminum Steering Wheels 

Rexo Motor Horn 

Clero Hand Horn 

Kellogg's Air Pumps, 4-cycle, motor 

driven 

Stewart Vacuum Tanks 

6-in. Electric Headlights (pair) 

% in. Mosler Spark Plugs 

8-in. Electric Headlights (pair) 

Electric Tail Lights 

Reliners all sizes 

Tire flaps all sizes 

Primers 

SPECIAL PRICES FOR DOZEN L< 



New Fresh Stuck ad- 
justable on 3500 mile- 
age basis. 

Tires 

28 by 3 *6.00 

30 by 3 6.50 

30 by 3V4-. 8 00 

31 by 3(4. . 8.-1O 

32 by 3V, . . 9.00 
34 by 3H-. 9.15 
36 by 8 14. .10 75 

30 by 4 9 20 

31 by 4 11.75 

32 by 4 11.95 

33 by 4 12.60 

34 by 4 13.10 

35 by 4 13.50 

36 by 4 14.00 

37 by 4 18 25 

34 by 4%.. 16 00 

35 by 4tt. .10.60 

36 by 4 tt. .16.80 

37 by 4 Vj. .17.25 

35 by 6 18.40 

36 by 5 17.80 

37 by 5 19.85 

37 by 614. .26 70 

10% more 



Best Selections 

Used tires and tube* 
taken from wrecked 
automobiles adjustable on 
1500 mileage basis. 



Tubes 


Tires 


Tubes 


$1.50 


$3.00 


$1.00 


2.00 


3.50 


1.10 


2.25 


4.25 


1.25 


2.50 


4.90 


1 25 


2.40 


5.25 


1.40 


2.45 


5.50 


1.50 


2.65 


6.25 


1.60 


2.80 


6.50 


1.50 


2.75 


6.25 


1.55 


2.90 


7.00 


1.55 


3.00 


7.25 


1 60 


3.15 


7.75 


1 60 


3.35 


7.25 


1.70 


3.45 


7.50 


1.75 


8.76 


8.70 


1.85 


8.85 


7.90 


1.75 


8.90 


7.90 


1.80 


4.00 


8.00 


1.85 


4.15 


9.25 


1 90 


4.45 


8.00 


1 90 


4.65 


9.10 


2.00 


4.85 


9.60 


2.10 


5.35 


11.50 


2.75 



for non-skid 



We Have Not Raised 
Our Prices 

Even though they have already advanced 
and another advance is imminent. 

One dollar or deposit sufficient to defray express 
charges required with each mall order as good faith. 
Shipments Made Promptly Sub- 
ject to Your Impaction C O. D. 

AUTO NEEDS CO. 

1602 S. Michigan Ave., Chicago, III. 



Parts and Repairs 
TO ALL OWNERS OF 

Maxwell-Briscoe 
Maxwell 6-50 
Maxwell 4-35 
Flanders "Six" 
Stodd ard-Day ton 
Everitt 
Brush 
Courier-Car 
Columbia 
Courier Clermont 
Sampson "35" Motor Cars 
Alden-Sampson Trucks 

The Maxwell Company has trans- 
ferred to the Standard Motor Parts 
Company the entire Service Depart- 
ment on all of the models above listed, 
and all orders for repair parts should 
be placed direct with the Standard 
Motor Parts Company, New Castle, 
Indiana. 

Better service will be given these own- 
ers than ever before, and many reduc- 
tions in repair parts prices have been 
effected. 

Address all orders and inquiries direct 
to the 

Standard Motor Parts Company 

NEW CASTLE. INDIANA 

AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN L0ZIER 

MORA R.C.H. DRAGON 

We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 
67 Laurel Street Philadelphia, Pa. 
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OUR BARGAINS 

not only include automobile 
parts but every necessary ac- 
cessory. In fact, most complete 
stock in America. 



RADIATORS 



Regal 1913 $3100 

Segal S 31.00 

Regal F 31.00 

Veiie 4— 191S ... 32.00 

Overland 38 31 50 

Buick F 30 SO 

Buick 36 C 36.80 

Buick D 30.50 

Buick 37 36.80 

Buick 36 36.80 

Hudson 54—1914 4.MH) 

Liberty 25.00 

Pierce-Arrow . . . 



llalladay 1912 

Canercar M ... 
Mitchell 4-40 .. . 
American 6-66 . 
M (Hand 12 .... 
Midland 6—1911 
Pullman 4 44 . 
Maxwell Mascot. 33.00 

Slaver 36.00 

FJmore 37 30.50 

Imperial 34 42.00 

Colby 25.00 

$30.00 



.$30.50 
. 28.00 
. 27.50 
. 15.00 
30.00 
30.00 
29.00 



MOTORS 

Milwaukee 4-cyl. 40 HP. unit power plant 

with transmission $175.00 

Yankee 4-cyl. Atwater-Kent ignition, car- 
buretor with fan 70.00 

Berif- Brooks 6-cyL 45-50 200.00 

Marion 40 IIP 150.00 

Piggins 4-cyl. T head 150.00 

These motors are all new and in perfect 
condition Measurements and description 
furnished on request. 

TRANSMISSION 

3 apeed selective type $50.00 

Planetary 20.00 



CARBURETORS 



Strombere K O 1" 

Schebler Model L l%" 



12.00 
12.00 



SPECIAL 



Kellogg 1 cyl. engine driven pumps $6.00 

Kellogg 4 cyl. engine driven pumps 12.00 

SERVICE DEPT. 

la equipped for all kinds of welding and magneto 

repair work. 
Write for our 1917 catalog. 

AUTO PARTS CO. 

No Branch** 

731 W. Jackson Blvd. Chicago, 111. 

PARTS 

For All Cars 



We Have in Stock Parte for 75 
Different Makes and Models 

An order by mail will convince you. We 
also have a large supply of accessories 
and supplies at a great saving, such as: 

Presto Tanks, B $ 6.00 

Bosch Magnetos 25.00 

Shock Absorbers, Stone, Johnson, etc 5.00 

Timken Bearings (any size) 1.25 

Stromberg. Rayfield or Schebler Carburetors. 5.00 

Spicer Joints 5.00 

Bosch Coils 7.50 

Splitdorf Coils 5.00 

34 z 4 Casings, slightly used 7.00 

32 x 3 % Casings, slightly used 5.50 

MAIL ORDERS SHIPPED THE SAME DAY 

WARSHAWSKY & COMPANY 

LARGEST CAR WRECKERS IN CHICAGO 
1925 S. State St. Chicago, III. 

2 PHONES-Cal. 1388, Cal. 6794 



ORPHAN CARS 

FOR WHICH PURITAN MACHINE 
CO. SUPPLIES PARTS 

Acme. Anntln. ABBOTT. Anwar, Alpena, American, 
Unilvr»luutf, Alco, Arg-o. Atlax. Barnes, Benliam, 
Berg-doll, Brush. California. Carnation. Clnro, Con- 
tinental, Carbon, CAItTEltCAIt. Corthnge, Cen- 
tury, Clark, Colby, Courier. Crescent. Cricket, Crow, 
Crouton Ktetou. ■ Cm ting. Dart. Dragon. Dayton, De 
Luxe. De Tamble, Llemol, Inirnear, Elmore, Ewtng, 
Everttt, F. A. L. Cnr. GralK»w*ky. Uraium, Grout, 
Our ford. Havers, HEXtiF.ltSON. llerrc«hon\ llalla- 
day, Henry, llaxnrd, Keeton. KBIT. Kline, Loxler 
(old inodaU). Llmi, Little, Lexoo Marathon. Marlon, 
Marquette. Maxwell lolil model). MICIIIUAN, Mid- 
land, Miller, Mnoon. Mcliityre. Monarch. Nyherg, 
Northern, Northwestern, Ohio. Oliver. Oninba, Owen, 
Packer*, Palnicr-Slnger. Pcun-Tlirlfty, Pose. Parrr, 
Pungs-Flnch, Paige 18 cyl. I. Pern. Pennsylvania, 
Qieen, It. C. H., Rnnler. Randolph, Hspld. Beed, 
Itellahle Dayton. Reliance, Klrier-Lewis, Boyal Tour- 
ist, Scrlmm B<Mitb Cycle. Selrien (pleasure). South- 
ern SPEEDWELL, Standard. Slaver, Slraldnrd-Day- 
ton. Hnbiirlmn. TltnninM-Dctrolt, Van Dyke, Warren- 
Detroit, Wabl, Whiting. Wayne, Welch-Detroit, 
Welch-Pontinc. 

We've over 2.000.000 service part" and accessories. 
Write for the Puritan Bargain Bulletin. 

PURITAN MACHINE CO. 

All Part* for All Can. 
408 Lafayette Blvd. Detroit, Mich. 

Big Bargains in 

Auto Parts 

We have in stock, ready to meet 
your wants, Pistons, Axles, Cylinders, 
Magnetos, Motors, Lamps and every- 
thing in the auto line at 

One-Half the 
Manufacturer's Price 

We sell only parts that are serviceable 
and if our parts are unsatisfactory, we 
will cheerfully refund your money. 

Our list of satisfied customers is 
rapidly growing larger and this is the 
result of our better service methods. We 
can fill your order and ship to you in less 
than four hours. 

FREE Our Price List will be mailed 
to you on request. 

Auto Salvage Co. 

3 East 17th St., Kansas City, Mo. 

Lars eat Auto Part Dealers in the Country 

MOTORS 



I.M.F. SO tMi.no 

Flanders 20 76 00 

Bamlder M<«l. 44. nn.OO 
Carter Car 1911.. 75.n0 

Beo luii en.no 

Stearns loll 78.00 

Btudelaker 4 cyl. 

'in with starter.1!IO.On 



Peerless 40 $100.00 

Overland 81 75.00 

Reiral 30 00.00 

Everett 80 6.1 00 

B. C. H 65 00 

Kissel BO HP 7.1.00 

Buick 17 »0. 00 

Klsaell Six 1(H) .110 



Berrdidl 80. M..d. C, Unit Power Plant 90.00 

Jackson 40. Cnlt Poww Plant fin 00 

Chalmers. Mod. K. Unit Power Plant 1OOO0 

King 1014, Dnlt Power Plant ir.0.00 

Lexington 1014. Unit Power Plant 150.00 

Auburn 1916. Dnlt Power Plant 175.00 

AU Motor i guaranteed In mod saase. 



MAGNETOS 

Bosch D4 17.00 

Bosch D04 or DR4 • 80.00 

Bosch D6 80.00 

Bosch DD6-DR6 85.00 

REPAIRS 

We bare them foe most any make. 
We save you 50 to 78*. 
Money Refunded on Goods Not Satisfactory. 

Auto Wrecking Co. 

We rear *»«• Dp and Sett r»e Ptoses. 

13th and Oak Kansas City, Mo. 



Save 50% to 75% on 



Auto Repair Parts 

We have all parts) for following ear* 
and oilier* not Hated i 

Cadlllse. 19on to 1913 Moon 30-40-45 
Chnlmrra — ,'MMO. Maxwell, all models to 

Sttidelaker— (larford. IS 
K.M.F.— Flanders. Packard. 11)05 to 1911 

Dorrls. 1IHHI to '00 Pierce- Arrow. '07 to '09 

Peerless, limn t<> 'IS Ohio — Ilndnon, SO to SS 
It. mil — Steven- Dnryea Iterdoll-Htaver 
IleiHlenion — soerdwell Krlt SO — Alias 
Slearna, 80 to 00 Mitchell. 1M08 to 'IS 

KU»el 0— Malliesoo Thuiuaw. all models 

Amiilex. all models Greal Western— ItCTI 

Oaklunri-Seldcn OMslisilille Miwclal Ltd. 

Interstate — Jackson Mar n— Carter Car 

Beo. 1INI8 to '13 Overland 88-40-41-42-45- 

Locnmolille -l"! ■"• 1 -fU-54-36-56-59- 

Bulck. 10-17-27-31 60-09 71 

COMPLETE MOTORS— neft makes, tested and 
In rood running condition 83.1 to $175. BRAK- 
INGS, Including Tin. ken. Hew-Bright, Ilyatt-Boller. 
etc.. 60c to 87 On. C A Hill HK'fOHS- All make*. 
$:i to $9. M AONKTOS— IWch. El»eiunnn. Split- 
dorf. Bemy. etc.. 810 to $.12. ML GOOD AI/TO 
WHEELS— All klndH from Ktandanl cars 12 to $7. 
AUTO SPRIXOS— «2 to 86. 

Maxwell Bros. Auto Salvage Co. 

8021 -HS Olive Street 84. Luola. Mo. 

Here's the Kind of Bargains 
We Hand Out 

Hartford Shook Ahaorbern— Set of 4 
•2IL0O. Placed between the axle and the frame In 
the same relative pwltton as the spring, the Hart- 
ford govern* every spring movement They modify 
and soften every movement so that the movement of 
the car Itself la never Jerky and abrupt, hot buoyant 
and undulating. For cnr» weighing 20OO Mm. or over, 
with 194", 2", 2V t " or Z»" springs. Including bolta, 
nuts, washer*, etc.. a big burgaln at 820.00 set. 
Send your order today. 

Bod lea — New type cloverleaf bodies, 4 passenger, 

upholstered and [aiinted. spilt front sent, price, 
8125.00. Other type bodies rnndxter end touring, 
priced 820.00 to $75.00. Rend for onr mesiinrement 
chart, and we will quote you Interesting prices. 

Motor*— 4 cyl. Continents), 4.V58 B P., with clutch 
and trsnmiilsidon, priced 8'-'00 00. Northway, 85 
II. P., unit power plant, at $125.00. Perkins 4 
cyl., 18 H.P. motors, $60.00. 

Hundreds of other bargain, not Bated here. Writ* 
for copy ot our Bargain Bulletin. 

Puritan Machine Company 

All Part* for All Cars 
408 Lafayette- Blvd.. Drtn.lt. TJ. S. A. 



PARTS 



For All Makes. Pleasure and Commer- 
cial. Your Sample Will Bring 
You a Duplicate 

TRUCKS 

Whites, *4. 1H ton and 8 ton. White 5-ton me- 
chanical dump, newly painted and overhauled, two 
years old. $2,000.00 to first buyer; Sourer chassis, 
3 ton, newly painted. $1,000 not Selrien, 2 ton 

!. 150.00; Universal 2 ton. $47.1.00; Alco, 1 ton, 
375.00; Alco, 3 Vs ton. $700.00; Packard. 8 ton, 
77.1.00: Packard. .1 ton. dump, two years old, 
1,800.00: Mack chasala, 1 ton. 2 ton. 3 ton and 
6 ton dumper, $1.2.10.00; Granun 3 ton, $500.00; 
Gramm 5 ton, $800.00. 

TRUCK PARTS 
White B-ton wheels. Differential, Jack shsfts, rear 
axles, springs. IH-tnn and 5-ton truck frames and 
new truck steering pn»ta. 

WORM DRIVE 
Bear axles. 2-3-5 — Sheldon, David Broun. Beat 
opportunity ever offered. 

TOURING CARS ANT) CHASSIS 

Pacific Motor Car Exchange Co, 

21 <► W. B4«h A 221 W. IW.l St. 
Near Broadway, New York, IT. T. 

AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WE HAVE PABTS FOB MOOT ALL STANDARD 
MAKES OF CABS. WBITK U8 YOUB NEEDS. 



E U T .10 Krlt 
Maxwells Q.F.K.OA AA 
Overland, 38, 42. 58 
Packard 1006 to 1809 
Henry a> Franklin 
Buick, 10, 17, 10 4 25 



Itegals lfKio to 1014 
Cadlllse 1008 to 1912 
Mitchell 1907 to 1913 
Flanders 20 Warren 80 
Cole 30 Undson 20 

GLIDE Stoddnrd-nayton 
Engines, Gears, Bearings, Axles. Crank Shafts, Cyl- 
inders, Transmission*. Hnh*. Wheels for most any 
make of car. We will trade engines with you. 

AI'TO PARTS CO. 
4120 Olive Street St. Loo I a. Mo. 

No connections with any other Auto Parte Oo.'s. 
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Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service cars — made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — complete 
stock always on hand, prompt and 
satisfactory service. 

The Hartford Motor Car Companj 

410 Main Street, Hartford, Conn. 
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STOCK, TRANSMISSION 
AND DIFFERENTIAL 

GEARS 

for over lOO MAKES OP CARS 

Obsolete Orphan and Current models. General ■■„, 
of repair parts for old Maxwell cars, at old list price. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get our price 
Hat, and make a profit on your repair parts. 

AUTO GEAR & PARTS CO. 
2M Marietta St., Atlanta, Ca. 
144 lib A.*, ft T. 1411 S. Michigan Arson, CMcaf*. DL 



A New 128 Page Catalog 

Jut off the Press, will be 
sent yon free upon request 

BARGAINS IN 

MOTORS 
RADIATORS 
SUPPLIES 

In Fact, Everything for the Automobile 

Write today for our Catalog 

AUTOMOBILE APPLIANCE CO 

1438 Michigan Ave., Chicago, HI. 



LAST CALL 

We have a large assortment of 
TOURING BODIES that we 
will close out at very low prices. 
We can fit most any car — prices 
range from $10.00 to $40.00. 
Write for particulars. 

The M & M Company 

Cleveland, Ohio 

OUR PRICES ARE THE LOWEST 

Magnetos, Coils, Carburetor*, 
Wheels, Axles, Gears, Motors, 
Transmissions, Tires and Tubes. 
There is no second-hand part of an 
automobile that we cannot supply. 
Bosch Magnetos from $ 1 0 up. Sat- 
isfaction guaranteed or money re- 
funded. One aeroplane outfit — 3 
cylinder motor — $50. 

COLLISON & DICKINSON 
2 Niagara St, Rochester, N. Y. 

Please 



$75 



RUTXNBKR ENGINE 

6 Cyl. unit power plant. Warner trans. (IOC 

cen. control, complete like new 

Cadillac engine, 4 cyl. 1911, with clutch, 

carburetor, Ignition, Delco system 

Auto-Lite starting motors, new only $15 

K W Lighting generators 8 

Bosch 2 spark 6 cyl. high tension msgneto 55 

Bosch D U 4 variable spark H.T. magneto 25 

Bosch D R 4 variable spark H.T. magneto 20 

Ross steering gears for tracks (new) lr 

Prest-O-Llte tanks. B $6; K 

Timken full Boating rear axles complete 50 

Tlmken I-beam front axles with hubs, etc 15 

We specialize in parts for rebuilding. Let mi know 
your needs ; we save yon money. 

PROGRESS AUTO PARTS CO. 
5113-5121 Euclid Ave. Cleveland, Ohio 



K.RIT OWNERS 

We furnish quick service on all engine, clutch, trans- 
mission, differential, front and rear axle steering 
gear, wheels, steering knuckles and cones, fenders, 
frames and body parts from original Krlt Stock, 
For all models from 1809-1915 inclusive. 

MOTOR CORPORATION 
1300 Race St. Philadelphia, Pa. 



ALL TYPES OF BEARINGS 
The New Departure Service Stations 

THE GWILLIAM COMPANY 

Engineers — Specialists In Bearings 
Bearings for Orphan Cars 

New York, 2 Columbus Circle (Bith St. 
Broadway) 
Philadelphia. 1314 Arch St. 



GUARANTEED PARTS 

at 1-2 List Prioe 

Packard 30-08 to '12. Pierce 4 ft 6 cyl. "08 to '12. 
Cadillac 4 cyl. 10 to '14. Buick, all models. 

BOSCH MAGNETOS 
All types of slightly used magnetos at your price. 
Guarantee them right. Your money's worth or your 
money back. 

E. W. SAUNDERS 
27 Stanhope St. Boston, Ma; 



GEARS 

FOR TRANSMISSIONS AND DIFFERENTIALS 

Writ* our Sales Department about your require- 
ments 



SERVICE GEAR & 



MACHINE CO. 

Pennsylvania 



SERVICE COUNTS 

We are prepared to make prompt delivery of Parts 
for most any make cars. Lowest prices. Send broken 
parts when ordering If possible. 
Prest-O-Llte Tanks, 15.00 and 16.00. Beech Mag- 
netos. £16.00 to $20.00. Kant-blo Inner Liners, 
50% off list. Standard Makes Guaranteed Tires 
and Tubes, 15% to 85% off list. 80% off en 
Seconds. 

I. Wolf Aato Parts A Tire Co. 
Alt N. Illinois St., Indianapolis. lad. 



MAGNETOS. CARBURETORS 

and Parte of All Kinds 



magnetos from $5 up. Get then 
st. Farts for all makes of cars on 



All types of 

while they last. „ 

hand. Sold at su per cent leas than regular prices. 

ROCHESTER AUTO SPECIALTY CO. 
Culver Road Rochester, N. Y. 



P 



ARTS 



FOR ALL MAKES OF CARS 
ALWAYS ON HAND 

We can All your orders promptly. Require- 
ments for any make of car supplied. 
EDWARD'S GARAGE 

(Edward Carina an) 
286-287 Morris Ave., N. Y. City, 
Near 138th St. and 3rd Ave. 



Parts 



MARION 
PULLMAN 
ELCAR 

ABBOTT-DETROIT 

All kinds of Repairing-, such as Motor Work, 
Overhauling;, Painting, Trimming, Body Fit- 
ting, Slip Covers, etc. 

Automobile Mechanics Corporation 

Tel Circle 3575. 22l W. 63d St., New York. 



We Buy or Sell Job Lots 

$10 Stewart Vacuum Systems, $5.50. 
♦12 Stewart Speedometers, $5.00. 
Connecticut Ignition Systems complete, $9.00. 
Best $1 H" Spark Plugs, 5 for $1.00. 

NICHOALDS COMPANY 

422 Grand River Detroit, Mich. 

AUCTION PRICES 

76 — Kinsley Bennet Universal Joints, 114 aq. 

x IK taper hole, each $ 4.29 

25— New 4% x 514 Unit Motors 150.00 

12— New 6 cyl. 4 i 414 Motors 120.00 

1200 ft. % i 14 Am. Silent Chain, ft 55 

Get our No. 217 Bargain Sheet 
K. C. AUTO PARTS CO. 
1827 McGee St. Kansas City, Mo. 

STODDARD 
DAYTON PARTS 

THE DAYTON AUTO PARTS CO. 

Successor to the DAYTON AUTO REPAIR CO. 
355 West 52nd Street 1S23 McGee St. 

New York City Kansas City, Mo. 



EXCLUSIVE OWNERS 
of the ORIGINALService Departments of 

American Motors Co. 
Marlon Motor Co. 
Herreshof Motor Co. 
L-P-C Motor Co. 
DeTamble Motors. Co. 
We have no agents or branches . 
American Motors Parts Company 

Indianapolis, Indiana 



ALL PARTS 
FOR ALL CARS ON HAND 

Complete Cylinders, Rear Axles, Transmis- 
sions and Gears. Get In touch with us and 
we will take care of your valued orders. 
Satisfaction Guaranteed. 

Mid West Auto & Parts Company 

Illinois 



19B5 



Ogden Ave., Calcaaro, 

Tel. West 2081 



SAVE 50 TO 75% 
ON PARTS 



ipe-Hnrtford, Columbia, Beo. Boick. Over- 
land; Chalmers, K. M. F., and all others. Splitdorf. 
Remy and Elsemann magnetos from $5 to $10. Or- 
ders snipped within 24 hours. 

Connecticut Aato Parts Co., lac. 
1070 Msln St. Hartford. Conn. 



PARTS 

We have on hand a miscellaneous lot of PARTS for 
every make of ear. 

THE AUTO PARTS CO. 
142*41 Usee Street PhUaoaleMa. Pa. 



PEUGEOT TYPE Cylinder Head for Fords) 

16 Overhead Valves, Rocker Arms, Push Rods. Spe- 
cial Intake Manifold for 1>4 in. Carburetor. Com- 
plete assembled $76.00 f.e.b. Anderson, Ind. 

ROBERT M. ROOF, M. E. 



RIMS— ALL, SEW AND OLD TYPES 

and parts for all makes of rims. Get my prices on 

rre rims, locking rims, side rings, for any make 
car. Quick service. Free rim Information. 
Wm. P. Kastner 
2125 Michigan Ave. Chicago, 111. 



AUTO AND TRUCK WHEELS 

Rebuilt and Repaired. Quick (Service. 
AM Makes of Rims. 
Wire Wheels Repaired. 
Chicago Wheel A Rim Co. 
1652 Indiana Ave., Chicago, 111. 



SAVE MONEY ON YOUR PARTS 
Parte for all makes of cars sold at one-quarter the 
rlglnal price. Buyers of all makes of wrecked cars 
In any condition. It will pay you to investigate. 

Yorkvllle Aato Wreeklag Co. 
602 B. 84th St. N. Y. City 



HIGHEST PRICES PAID FOR USED CARS 
In any condition. Parts bought and sold — Magnetos. 
Carburetors, Radiators. Tanks. Fenders, Bodies and 
Parts. Parts also for assembled cars. Hyan. 
ueens Blvd. and Fitting St , Winneld, Long Island. 
Y. Tel. Newton 1844. 
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REPAIRS AND ADAMS TRUCKS, MARION, 
PARTS AMERICAN UNDEBSXUNG, 

FOB A IX RIDER-LEWIS. NTBEBG, 
MODELS WAVERLT ELECTRIC 
V. A. LONGAKER COMPANY 
Catalog* Free Indianapolis, Ins, 

WE BEAT THEM ALL! 

AUTOMOBILE PARTI 

(or all makes of can. 60% cheaper than oar com- 
petitors. Boscb* magnetos all trpes 112 op. 

DOLPHIN AUTO WRECKING CO. 
124 E. .149th St., N. T. City. Phooe 2120 Melrosa 

R. F. WARD 

Automobile Electrician 

Self-starters, generators, magnetos, colls Installed 
and repaired. Body wiring. 

415-417 W. 55ta St.. New York. Tel. 2044 Columbus 

ATTENTION— FORD OWNERS ~ 
ValTes ground and carbon cleaned $2.00. 
All work guaranteed. 
Ford Service Co. 
Herman Vedlta, Manager 
Telephone. Bprnce 1812 2121 Pine St., Phlla.. Pa. 

ALL REPAIR PARTS FOR OLD 
ears on band for Immediate shipment. Gears, com- 
plete Cylinders, Rear Axles, Transmissions, Carbu- 
retor* and Magneto*. Writ* a* ant 
DOUGHERTY THE PARTS EXPERT 

1MB No. 19th St.. Philadelphia 

AUTO MOTORS AND MAGNETOS 
Bale* 17, S 75.00 ; Hupp 20, $45.00 ; Balck 10. 150.00 ; 
Pierce- Arrow, 180.00; Michigan (Bud*), $75.00; 
Met*. $45.00; B.C.H., new, $65.00; Stoddard Day. 
ton K10. $75.00; E.M.F., $45.00; Bosch Magneto* 
4 cylinder, $20.00 ; 8 cylinder. $26.00. 
West End JOHNSTON Pittsburgh, Pa 

MARION FOR ALL MODELS 
Marion-Stutz Motor Car Co. 

2450 Michigan Ar.nu. Chicago, ill. 

FOR QUICK CLEARANCE 
Will sell at a sacrifice Bosch D6 Dual Magneto and 
coll $27.30, Retny magneto with coll $5. Presto 
Tanks $6 up. Cylinders $6. Quick action adrised. 
H. G. McCrery 

1722 Falrmount Ave. Philadelphia, Pa. 

FRANKLIN AUTO WRECKERS 

435 Franklin Are., Scranton, Pa. 
Jobbers of Automobile Part*). 
We buy old cars for wrecking purposes. 
Bosch Magnetos for sale, $10-$15. Carburetors, 
springs, berel gears, pinions, lamps, tires, etc., at 
lowest prices. Bell phone, 6551R Scranton. 

1917 TOURING RODIES FOR FORDS 

New and unused, complete with top, top boot, wind- 
shield, mats, Boor boards, $.10.00. Lamps (set of 6), 
$7.50; Wheels (set of 4), $4.00; Rear Crown Fen- 
lers (pair). $8.00; F.O.B. Chicago. 

LONDON AUTO SUPPLY CO. 
2540 Wabash Are. Chicago 

Th* "WONDER MOTOR" 

For light pleasure or delivery cars. 22.5 b.p., four 
cylinder, four cycle. Ford part* may be 
used for repair*. Kerosene type for 
tractors and trucks, Write for our literature 
before buying a motor. 

ELBRIDGE ENGINE CO., Rochester. N. T. 

, . ^ 

O 



•D-L-A.-T-I - M - U- M 

MaCNVTA We pay highest prices because we si 

gMtjric.iv- nM lt onrgelTe , 



MINTS Cbecel Jewelry Co., 
207 Clerance Bldg. CleTeland. Ohio 



For additional advertinina under Partt and Repair) 
see page 100 



Tires 



Best Rebuilt Tires 

At H Price 

Will Ran S.OOO Miles and More 

These tires are of double thickness and hare 12 plies 
of fabric, therefore no punctures, no blowouts. They 
are rebuilt by our special process, vulcanised and 
double treaded. 

30x3 ..$4.50 32x3%. .$5.75 34x4 $7.7.1 

30x3%.. 5.50 38x4 7.50 36x4 9.00 

Send $1 deposit for each tire ordered, and we will 
send the tire, balance C. O. D. 

CHICAGO D. T. CO.. Mfrs. 
1383-37 Wabash Aye. Chlcaaro 

NEW BLEMISHED TIRE BARGAINS* 

(S.BOO-Mtle Guarantee) 

30x3 $0.00 34x4 $12.50 

30x3% 7. .10 86x5 17.00 

We Double Tread your old tires and guarantee per- 
fect satisfaction. Olve us a trial. 

For recovery, 30x5 $4 00 30x3% $4.50 

84x4 $6.00 

Non-Skid 10* extra 
UNEEDA TIRE CO. 
SHM Halsey St. Newark. N. J. 



DOUBLE TREAD 
TIRES 

GUARANTEED 

for big, low cost mileage. They save 
you 65%. We build splendid double 
thickness tires by special process, giv- 
ing you the unusual strength and re- 
sistance qualities so essential for heavy 
work in the country. 

Three years ago we introduced 
Double Tread Tires to the farmer. 
Square dealing, honest values and 
prompt delivery have built the largest 
retreaded tire business in America 
around our "Doutrd" trade mark. 
Compare these prices on tires and 
tubes. Send for booklet and detailed 
lists. 

Tires Red 9 Ply 

Sizes Plain Tubes 

30 x 3 $4.50 $3.00 

30X3^ 6.00 3.6b 

32 x 3^ 6.25 3.65 

34 x 4 7.75 5.00 

34 x 4,V£ 9.50 6.60 

35x414 10.00 6.75 

36x4^ 10.00 6.00 

37x5 12.00 8.20 

All Sizes from 28 x 3 to 38 x 5^ 
in Stock. 

Tires, Fisk, Red and Gray Tops, 
2nd's. Special Prices. 

20% Deposit Required on C. O. D. 

DOUBLE TREAD TIRE CO., Inc. 

102 West 52nd Street New York City 

HERCULES 

TIRES 

GUARANTEED 

4000 MILES 

If a tire falls to ran 4000 miles we 
will replace It with another tire for V4 
retrain r price. 

Slse 



80 x 8 



38 x 4 
84 x 4 




Plain 


Non-Skid 


Tubes 


$ 5.95 


$6.85 


$1.80 


6.50 


7.50 


1.90 


7.75 


8.96 


2.15 


8.95 


9.90 


2.25 


9.60 


10.45 


2.85 


11.45 


12.60 


2.95 


11.95 


12.95 


3.05 


12.45 


18.60 


8.10 


12.95 


13.95 


8.20 


13.45 


14.95 


3.80 


13.95 


1.1.50 


8.35 


16 95 


18.9.1 


4.00 


17.45 


19.45 


4.10 


17.9.1 


19.95 


4.16 


18.45 


20.45 


4.25 


20.25 


22.95 


4.95 


20.45 


23.25 


6.05 



When ordering utate what In wanted! 
Clincher, Q. D. Clincher or Straight Side 

We Ship C. O. D. Prompt Shipments 

SPECIAL PROPOSITION TO 
GOOD, LIVE DEALERS 

Hercules Tire Co. 



Chlcufto, 111. 
2128 S. Michigan Are. 



Philadelphia, Pa. 
412 N. Broad St. 



TIRES— TUBES 



Fresh 



Selected Stock— Standard Malr.es 
Guaranteed 



New 

Slse Tires 

28x3 $ 6.00 

30x3 6.50 

30x3 % 8.50 

31x3 % 9.00 

82x3%.... 9.50 

84x3% 10.00 

36x3% 11.26 

31x4 12.25 

32x4 13.00 

33x4 18.25 



New 
Tubes 
$1.50 

2.00 
2.25 
2.50 
2.50 
2.55 
2.75 
2.90 
8.20 
3.25 



New 

Slse Tires 

34x4 $13.75 

85x4 14.00 

86x4 14 50 

34x4 % 16.75 

85x4% 17.60 

86x4 % 18.00 

87x4% 18.60 

35x5 18.00 

36x5 19.00 

87x5 20.50 



New 
Tubes 

$3.35 
8.45 
3.50 
4.00 
4.11V 
4.25 
4.85 
5.IH> 
5.00 
5.20 



Add 10% for non-skid. 

Bargains in Slightly Used Tire 



Used Used 
Tires Tubes 
.$ 8.50 $1.85 
. 4.26 1.45 
5.00 1.50 
. 5.75 1.60 
6.00 1.60 
6.75 1.65 
7.60 1.60 
7.75 1.70 
8.25 1.70 
All goods ihipped C. 0. D 
on receipt of 10% of order. 

AETNA TIKE & 
1463 Michigan Ave., 




Size 
85x4. 
36x4. 

34x4% 

85x4% 

36x4%.. . 
87x4%... 

35x5 9 00 

3flx5 10.00 

37x5 10 25 



Used 
Tires 
.$ 8.00 
8.00 
8.60 
8.50 
8.75 
10.110 



Used 
Tubes 
$1.75 
1.75 
1.75 
1.80 
1.86 
1.90 
2.00 
2.00 
2.20 



subject to examination, 

SUPPLY CO. 

Chicago, 111. 



HERCULES TIRES 

Famous from Coast to Coast 
Guaranteed 4000 miles 

If a tire fails to run 4,000 miles, we will replace It 
with another tire (or one-half price marked below. 

30x3 $7.20 33x4 $15.25 

30x3% 9.30 84x4 15.55 

32x3% 10.70 36x4% 21.90 

No deposit required. 
We pay all express charges. 
Will ship C. O. D. subject to your examina- 
tion. 

Send your order at once to the nearest store: 

HERCULES TIRE COMPANY OF 
NEW YORK 

1 7S» Broadway, New York City, and 
Sklllman Arenne, Long- Island City, N. Y. 

HERCULES TIRE COMPANY OF CHICAGO, ILL. 

2128 So. Michigan Avenue. 
HERCULES TIRE COMPANY of Philadelphia, Pa. 

612 N. Broad St.. Philadelphia, Pa. 

HERCULES TIRE COMPANY of Newark. N. J. 

211 Halsey St., Newark, N. J. 

A BIG SAVING IN 

TIRES— TUBES 

Fresh Selected Stock— Standard Makes 
Guaranteed 



New 

Slse Tires 

28x3 $ 6.00 

30x3 6.50 

.10x3% 8.50 

31x3% 9.00 

32x3% 9.50 

34x3% 10.00 

30x3% 11.25 

31x4 12.25 

32x4 13.00 

33x4 18.25 



New 
Tubes 
$1.25 
2.00 
2.25 
2.50 
2.50 
2.55 
2.75 
2.90 
8.20 
3.25 



New 

Slse Tires 

34x4 $13.75 

85x4 14.00 

36x4 14.50 

34x4% 16.75 

85x4% 17.60 

86x4% 18.00 

37x4% 18.50 

35x5 18.00 

36x5 19.00 

37x5 20.50 



New 
Tube* 

$3.85 
8.46 
3.60 
4.00 
4.15 
4.25 
4.86 
5.00 
5.00 
6.20 



For Non-Skld add 10% to All Prices. 
Special Bargains In Sllarhtly Used Tires. 



Used 

8ise Tires 

30x3 $ 4.00 

30x3% 4.75 

31x3% 5.00 

32x3% 6.75 

34x8% 6.00 

31x4 6.75 

32x4 7.50 

33x4 7.75 

34x4 8.25 



Used 
Tubes 

$1.35 
1.45 
1 50 
1.50 
1.60 
1.65 
1.60 
1.70 
1.70 



Used 

Slse Tires 
35x4 $ 8.00 



38x4 
34x4 
35x4 
36x4 
87x4 

35x5 9 00 

36x5 10.00 

37x5 10.25 



8.00 
8.50 
8. .10 
8.75 
10.00 



Used 
Tubes 
$1.75 
1.75 
1.75 
1.80 
1.86 
1.90 
2.00 
2.00 
2.20 



All goods shipped C. O. D. subject to examination, 
on receipt of 10 per cent of order. 

TIRE REPAIR A SUPPLY CO.. 
1401 Michigan Ave., Chlcaaro, III. 

FORD SIZE TIRES 

30x3% Non Skid, First Grade 

Mileage Guarantee Removed 

—$6.50 EACH— 

JANDORF AUTOMOBILE CO. 

1761-8 Broadway, 808 W. B»th St.. 
New York City 



Please mention The Automobile when writing: to Advertisers 
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TIRES 

GUARANTEED 



4000 MILES 

OH DICK PHUM I'S 
A.\l> SAVE HONEY 
•t t»s following prices: 

Non- Non- 

_ PUIn 8k Id Plain Skid 

88x8 I 8 88 $ 6.57 84x4 $13 14 814.73 

JO18 8.21 8»8 84>4 «... 18 08 20.16 

40lStt... 7.86 882 MH%... 18 72 211.97 

42x3M... 80S 10.17 86>4((... 18.93 21.21 

82x4 12.38 18 88 87x8 28.48 26.28 

88x4 1200 14.4A 

4Send 10% with order, balance 0. O. D. subject to 
Impaction. 

THE OHIO 
GUARANTY TIRE & RUBBER CO. 

5RKI Kuelld Arrmr, Cleveland. Ohio 



*pi© Qeaiing J-fouse 

Scored Cylinders 



THE AUTOMOBILE 



acorn tirb co.. lira, 

1847 Michigan Are., 
Chicago, 111. 

We can aare you money on all 
Staodard Brand Tirea. 

Write for Special Prices. 



THINK IT OVER 

•Of coarse you dislike to pay the price asked for 
a new tire — We don't blame you. We (eel the same 
way about It. 

Why Not Uae Doable Trend TlreaT 

-90% Puncture Proof — 3500 Mile Guarantee — 78% 
Saving. Why let good money (In the shape of used 

•tire*) lay Idle around your garage? Write for onr 
proposition and price list. 

The Tire Rebuilding? Co. 
1620 Prospect Ave. Cleveland, Ohio 
PioYieer Builder* of Double Tread Tires 



Reduce Your Tire Rllla by natal our 
DOUBLE Tit ISA If TIKES 

80 x Sti $6.00 84 i 4 88.00 

86 x 4tt llft.OO 

Write for Illustrated Catalogue and Price Lint to 
R. Llben A Co.. 201 W 54th 8t.. New York 



Rebuilding and Repairing 

Cylinder Grinding 

Special Light A loy Pistons 

DANGER! 

There la Danger In having your cylinders 
reamed out or rebored by mechanic* who 
have no experience In cylinder regrini"ng or 
have not the equipment. 

We Have a Score of 
Highest Class 
Mechanics 

specializing In regrlndlng of all kinds of au- 
tomobiles, gas engines, tractors, motorcycles 

We Have the Finest, Most 
Accurate Cylinder Grinding 
Machinery in the Northwest 
Over 450 Piston Patterns 

IN STOCK 
Therefore, ship your cylinders to us today, 
and be absolutely assured of retting the 
highest grade work at right prices. 

<rank Shaft Grinding and Gear Cutting 
Alto a Specialty 

AUTO ENGINE WORKS 

«aint Paul Minnesota 



CYLINDERS 
Rebored and Ground 

"with special equipment a>snrlng absolute accuracy. 
KKW PISTONS 
Cast Iron and magnnllte alunitnnm. 
PISTON KINGS 

High compression and plain. 
Charges Reasonable — Prompt Delivery. 
Snnderlnnd Machinery Co. 

7 00B-8-10 Dons las St. Omaha. Neb. 



REPAIRED 

With a SILVER NICKEL ALLOY 

Fused Electrically by Patented Process, 
No Warping No Grinding 

or Enlarging of Bore 

L. LAWRENCE & CO. 

(Established 1862) 

SERVICE BRANCHES 
£"™»rV. N. J . .202 Halsey St. 



Detroit. Mich'.' 
Chlcaaro, 111. 



... 1 2441 E. Jefferson 
.1522 Michigan Ave. 



Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Send for Price List 

Houpert Machine Company 

351 West 52nd Street 
New York, N. Y. 



Set of 4 pistons connecting rods, wrist 
pins and t 
market for 



pins and the best leak-proof ring 



the 



CYLINDERS REGROUND 

ALUMINUM ALLOY PISTONS 

Will Increase speed and power, reduce vibration and 
eliminate carbon trouble. 

SPECIAL PROPOSITION FOR PORD 
CARS 

$35 

Get oar price* on rearrlndlnar cylinders 
npd for ALUMINUM AI.I.OV PISTONS. 
Ovrrrtze PUtont, Pint, Hinge and Butkinge 

PRECISION AUTO PARTS CO. 

244 West 49th Street New York City 

AUTOMOBILE OWNERS 

MECHANICS 

TO REPAIR YOCH AUTOMOBILE 
Send Yonr Broken Parta to Us. We can 
Match Them al Less than % Original 
Cnat. All makes carburetors, magnetos, liodles. 
Paris for All Kinds of Cars. Springs, 
Wheels, Shock Absorbers. Lamps, Cushions. Una 
Tuiike, Generators. Mufflers, we Have Them 
for S1.IMI. Write as. SATTLER 
1601 Spring Garden St. Philadelphia. Pa. 



ALUMINITE PISTONS 

Alomlnlte Pistons will put six-cylinder smoothness 
into a four-cylluder motor, give more power and 
quicker getaway. In asking prices, state make, 
model and year. EXPEItT MOTOR BI!IIJ>IXO — 
I'latnn It Intra. Cylinder Grlndlna. alao 
Platen Pin*. Alnmlnlte Connecting; Rods 
and Hai-lnat Motora. 

GREEN ENGINEERING CO., Dayton, O. 



CYLINDERS REGROUND 

including new pistons and rings for $5 to 810 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast Iron. 
Special Ford regrlndlng $10 per set. 
Manufacturers of Pistons and Ring* 
CROWN MACHINE SHOP 
Crown Point Indiana 



CYLINDER GRINDING 

We make new pistons, rings and pins. Regrlnd 
crankshafts. Fully eqnlpped Machine Shop with 
Hydraulic Press. Expert Workmen. All work guar- 
anteed. H. S. Anderson An to Repair, 211- 
219 N. Sheridan Aye., Pittsburgh, Pa. 



AUTO B<M " e '" » nd Equipment. Tope. Expert 
mechanics. Dead storage. 
All work guaranteed. Let us estimate. 
JOHN .1. MADDEN 

I formerly with Healy A Co.) 
Tel. Col. 3034 . 307-309 W. 67th St.. New York 



CYLINDERS REGROUND 
Including new pistons and rings, any size. 88 par 
cylinder. All work guaranteed. Quick T Mn~— ». 
Fords, complete, 810. 
.« , ... Neupert Mfjr. Co., 
82 Lark St. Buffalo. N. T. 

CYLINDERS KEGROlNn 
by the best and most accurate machinery and fitted 
with McCndden Light Orey Iron 100% lighter pistoaa 
and leakles* rings. Six cylinder efficiency In a foor 
cylinder motor. * 

HcCadilrn Mnehfne Works 
St Cloud. Mine. . 

FORD CYLINDERS REBORED 

Specialist with 17 years' experience. All work 
absolutely guaranteed. Fully equipped shop. Qalek 
service. Write for prices. 

GEO. U. BEBCHBR 
811 North 3rd St. Reading. Pa. 



Magneto — Service Stations 
ALL MAKES MAGNETOS 

are guaranteed aa good as new or money refunded. 
Bosch Magnetoa D4. $20.00; DR4, $22.00: DD4 
and DR4, $211.00; Dfl. 1)1(6. DIN. Dual. $30.00; 
DD8, Dual, $40.00; Mod. A Colls, $12.00. 
Splltdorf 4 cyl. Mods. A.T.X.D.. $10.00; T.8. Oolk, 
$12 00. 

Elsemann, $25.00; Mea BK4. $28.00; Slmms SO*. 
$20.00. 

Presto tanks. E, $8.00; B. Sft.oo. 
Onkland IM mllsior. $:u> no. 
Studebaker one-man top. $20.00. 

CASS AUTO SUPPLY CO. 
11S Grand River Ave. Detroit, Mich. 

MAGNETOS 

S Bosch (High Tension), $20.00 to $40.00. 
D Bosch (Dual Systems), $20.00 to $50.00. 
_ Elsemann (Low Tension with Coll), $16.00. 
E< Elsemann (High Tension), $20.00 to $46.00. 
P Remy (with Coll). $20.00. 

I Splitdorf (with Coil). $15 00 to $30.00. 

* PARTS FOR ALL MAGNETOS 
A ALWAYS IN STOCK. 

LWc handle the entire ignition line. 
AU work done by experts and guaranteed. 

MEINERT MAGNETO SPECIALTY CO. 

1216 Prospect Ave., Cleveland, Ohio 



Maarnetna, Stnrtera and Generators 

firomptly repaired by exjsTts. Factory parts carried 
n stock. Service Station for BIJur and North East 
apparatus and U. S. I. Storage liatterles. 

Emela Manufacturing: Co. 
217-221 Iowa St. Davenport, Iowa 



STARTING, LIGHTING, MAGNETO, 
BATTERY 

Repairs for all makes. Guaranteed. Prompt return 
shipment. Oldest In the business In city. Wtita 
your needs. P. F. BARTI.RY 

Uautn and hnlty tits., Iltulmrgh. Pa. 



delco 



We repair Delco systems rapidly and accurately. 
Full stock of parts carried. Express and mall orders 
receive Immediate and careful attention. 
Delco Repair Co., 244 W. 40th St.. N. Y. City 

Any make. Slightly osed. 
Save SO to 75%. Bosch 
high tension 
from $1.1 op. 
Herbert Aneoek 
222 Columbus Ave., Boston. Masa. 



MAGNETOS 



MAGNETO REPAIR WORK 

Careful .mention given lo all magneto work. Loaf 
experience and personal attention Is the reason for say 
success. Orders promptly returned. Satisfaction 
guaranteed. All MKTZ parts carried In stock. 

A. H. COMPTON, 4S07 N. Broad St., 
Phone, Wyoming 070 Philadelphia, Pa. 



MAGNETO SPECIALISTS 
Save magneto troubles by consulting us. Expert 
overhauling at $8. Standard |»rts atwaya In 
READING IGNITION CO.. 
131 Madison Ave.. Reading, Pa. 



Storaare Batterlea repaired. Sfnrtlnar and 
Lltrhtlnar systems overhauled. Magnetos repaired. 
All work arunranteed. Distributors Philadel- 
phia "Diamond Grid" Batteries and Peco s|«rk plugs. 
Aarenia wanted. General Battery Serv- 
ice Co., 117 Beatty St., Pittsburgh, Pa. See Joe. 
the battery man. 



Welding 



Atlaa Weldlnsr A Cutting; Plants, SAO.OO 

to S350.AO. Guaranteed best on the market or 
money refunded. We weld and machine ready to re- 

Slace broken crankshafts, crank cases, atrlpned or 
mken gears, cylinders, etc. All welds guaranteed 
equal or new parts. Atlaa Welding; Worlxa. 
42 Ella. Ave., Railway, N. J. 
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Just Published! 

Starting, Lighting 
and Ignition Systems 

BX VICTOR W. PAGA 

A practical treatise on modern starting; and Igni- 
tion system practice. Includes a complete exposition 
of storage battery construction, care and repair. 
Explains all types of starting motors — generators — 
magnetos and all ignition or lighting system nnlts. 
Considers the systems of car* already in one as well 
as those that are to come In 1M7. A book every 
one needs. Nothing baa been omitted, no details 
have been slighted A book yon cannot afford to be 
without. Nearly BOO pages. 2M7 specially made en- 
gravings. 1917 edition. Price, $1.04). 

MODERN GASOLINE AUTOMOBIT.K. ITS 
DESIGN. CONSTRUCTION AND REPAIR. 
By Victor W. Page. The most complete, practical 
and up-to-date treatise on gasoline automobiles, ex- 
plaining fully all principles pertaining to gasoline 
automobiles and tbelr component parts. It contains 
the latest and most reliable Information on all 
phases of automobile construction, operation, main- 
tenance and reiialr. 1917 edition just published. 
«H x 7%. Cloth. MO paw*. 000 illustrations. 
12 folding plates. Price, f2.no. 

QUESTIONS AND A NSW KltS RELATING 
TO MODERN AUTOMOBILE CONSTRUC- 
TION. DRIVING AND REPAIR. By Victor 
W. Page. A practical self-Instructor for etodents, 
mechanics and motorists, consisting of thirty-nine 
lessons In the form of questlous and answers, written 
with special reference to the requirements of the 
non-technical reader desiring easily understood ex- 
planatory matter relating to all branches of auto- 
snobiltug. A popular work at a popular price. 6Vt 
x 7H- Cloth, 650 pages. 392 Illustrations. 8 
folding plates. 1817 edition. Just published. Price, 

*i.eo. 

AUTOMOBILE REPAIRING MADE 
EASY. By Victor w. Page. A thoroughly prac- 
tical book containing complete directions for making 
repairs to all parts of tbe motor car mechanism. 
Written in a thorough but non-tecbnlcal manner. 
This book contains special instructions on tire re- 
pairing and rebuilding. Latest timing practice. 
Eight and twelve-cylinder motors, etc., etc. Yo« 
will never "get stuck" on a Job If you own thle 
fcook. 1000 specially mode engravings on noo plates. 
1056 pages (5M x 8). 11 folding pistes. 1917 
-edition. Price, S3.0O. 

THE MODEL T FORD CAR, ITS CON- 
STRUCTION, OPERATION AND REPAIR. 

By Victor W. Pag*. This is a complete in- 
fraction book. All parte of the Ford Model T Car 
«re described and illustrated ; tbe construction is 
fully described and operating principles made clear 
to everyone. Every Ford owner needs this prac- 
tical book. 1917 edition. 75 Illustrations. 300 
pages. 2 large folding plates. Price, $1.00. 

LOCATION OF FORD ENGINE TROU- 
BLES MADE EASY. Chart shows clear sec- 
tional views depleting all portions of the Ford power 
plant and auxiliary groups. It outlines clearly all 
parts of the engine, fuel supply system. Ignition 
group and cooling system, that are apt to give 
trouble, detailing all derangements that are liable to 
make an engine lose power, start hard or work 
Irregularly. This chart simplifies location of all 
engine faults. Site 25 x 88 Inches. Price, 26 
cents. 

BRAZING AND SOLDERING. By James P. 
Hobart. Tbe only book that shows yon just how to 
bardie any job of brailng or soldering that comes 
along; it tells you what mixture to nee, bow to 
make a furnace If you need one. Full of valuable 
kinks. Tbe fifth edition of this book has Just been 
published, and to It much new matter and a large 
number of tested formulas for all kinds of solders 
and fluxes have been added. Illustrated. Price, 
US cents. 

HOW TO RUN AN AUTOMOBILE. By 
Victor W. Page. This treatise gives concise In- 
structions for starting and running all makes of 
gasoline automobiles, bow to care for them, and 
gives distinctive features of control. Describes 
♦very step for shifting gears, controlling engine, etc. 
Thoroughly illustrated. Price, $1.00. 

Any of these book* tent prepaid 

upon receipt of price. 

A special detailed circular of these books will be 
sent to any one in any part of tbe world on appll 
cation. 

FKBB — 0«r new 1917 Catalog of ProOHoal Booke 
sent free on request. 

The Norman C. Henley Pub. Co. 



132 Nassau Street, 



New York 



of Popular, Practical, Mechanical 
books of instruction on motor zr&it 

for the 

Amateur and Expert 

Cha$. C. Thompson Company 

503 Plymouth Court. Chicago, 111. ' 



AUTOMOBILE RECORD 

[COMPLETES THE AUTO OUTFIT 

Ask for descriptive circular 
Sold by stationers and auto. cluDs. 

R. , c a 1201 CHESTNUT ST.. 

ein s Systems, dept. a. phila., pa 



Supplies and Accessories 



WORLD'S LARGEST SUPPLY HOUSE 

Onr stock of supplies and accessories Is the 
largest In the world. We can aunply you with every- 
thing you need at prices that are sway below what 

yM "SrSfe snd SchsbUr carburetors, 
springs, transmissions, axles, motors, 
bodies, radiators, steering gears, mag- 
netos, colls, horns, etc 
Honey cheerfully refunded on anything tnat ia 

"""In PllicB WRECKER catalogue contain. 8.000 
big bargains— GBT A COPY. 

TIMES SQUARE AUTOMOBILE CO. 

Largest Automobile Supply Ootjaie In the WcwM. 
R6th Street and Broadway X21 0 Mlohtarn n Ave. 
New Tork Chicago. III. 



"GASTINE" 

The Power producer 
The gasoline Economizer 
Saves 30% mileage 
Destroys Carbon 
Guaranteed Non-injurious 
Sold with a money-back guarantee 
100 tablets, $1.00 . 
Dealers and Agents Wanted. Write for 
Particulars. 

The "GASTINE" Co. 
Bridge ton, N. J. 



STORAGE BATTERIES 

For all purposes. For all cars 
Everything electrical for all cars 

Osneral Lead Battery A Electric Co. 
1675 Broadway, New Yerk OH* 



MONOGRAMS AND INITIALS 
Drcalcomanla Transfer Initials and mono- 
grams. You apply them on automobiles while they 
wait; cost 2c. each; profit. 11.38 on $1.50 Job; free 
Auto Monogram Supply Co., 



particulars. 

Dept. 3, Niagara Bldg., 



Newark, N. J. 



Radiator & Lamp Repairing 



RADIATORS 

Most Durable and Efficient. 
Make New Kadlator. a'low for old one. 

PRICES RIGHT 
Todd Manufacturing Co. 
820-24 Mary Pi. Minneapolis, Minn. 



RADIATORS 

Fenders. Tanks, Lamps, Repaired in 24 Hours. 
All work guaranteed. 
FRANCO-AMERICAN LAMP CO. 
130 Went 54th St. New Yorlt City 



QUICK 
TURN OVER 




MANUFACTURERS! 

The odd parts and 
material of all kinds 
left over from this and 
maybe previous years 
manufacturing can be 
quickly turned into 
cash — through the 

Clearing House 
Advertising Columns 

of 

Automobile 

No lot too small nor 
too big to clear up. 

Send us a list of your 
odds and ends and 
without in any way 
obligating you we will 
submit a specimen 
Clearing House adver- 
tisement along with 
advertising rates. 

FOR A 

Quick Turn Over 

ADDRESS 1 

The Class Journal Co. 

CLEARING HOUSE DEPT. 

239 West 39th St New York City 



Please mention The Automobile when writing- to Advertiser" 
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RADIATOR REPAIRS— Lowest prices; prompt 
attention to all orders. Hoods, fenders, tanks and 
windshields made and repaired. Most efficient shop 
In Greater New York. Work called for and delivered. 
The United Auto Radiator A Lamp 
Shop, Inc.. 858-862 Bedford Ave., Brooklyn, N. T. 
Phone 958 Williamsburg. 

RADIATORS 

TANKS RS WEST SI0E m * SHEET METU. ROUS 
HOODS «3S 10th At.., Naw York City 

LAMPS Pbona Col. 824 

ETC. Made and Repaired. Work guaranteed 

RADIATORS Bnllt and Repaired. We are 

specialists in radiator repairing, automobile painting, 
also manufacturers of fenders, tanks and all sheet 
metal parts. All orders attended to same day as re- 
ceived and have personal attention of proprietor. All 
work guaranteed. Berarer Automobile Com- 
pany, 2 Ocean Parkway, Brooklyn. N. Y. 



*Jhe Qearing J-Jouse 

Help & Situations Wanted 



Patents and Patent 
Attorneys 

Three U. S. Patents 
For Sale 

CASH OR ROYALTY 

The sole owner of two patents on a 
rotary valve mechanism for internal 
combustion engines, and one patent on 
an apparatus for supplying water- 
vapor to the cylinders of internal-com- 
bustion engines is ready to receive 
proposition from reliable concerns. 
Address Box C 127, care of Auto- 
mobile. 



Mr. CbarUs Bints .( C. Bines, Ltd, Ecdaa, Eaghwa, 

is prepared to sell the American Patents and Bights 
of his Carburetors. Any one" purchasing these rights 
can build up quickly in America as successful a 
business as Is carried on In England Patents Con- 
sist of Motor Cycle and Car Carburetors for Petrol, 
Carburetors for Paraffin and Heavy Fuels for Cars 
and Tracks. Better results obtained than from any 
others. Winner of the English "Manufacturers 
Trophy and mott records. Price, $10,000 for the 
entire Interest and future Improvements. A certain 
fortune for a live manufacturer, SMK) paid down 
will secure the option to purchase for one month. 
C Blnlcs. 67, Snowd cn Road. Eccles, England. 

C. L. PARKER, Patent Attorney 

Formerly member Examining Corps, D. & Pater* 
Office, McGlll Building, Washington? D. C. 

Pamphlet of Instruction sent upon request 

PROTECTIVE PATENTS PROCURED 
PROMPTLY 

Our books telling how to obtain and reallae there- 
from sent on request. Trademarks registered. 
„„., „„„ „ . ROBB A ROBB, 
302-808 Southern Bldg.. Washington, D C 



Miscellaneous 



MAILING BAGS \g-« 

The new way to mail samples and small 
shipments, doing away with wrapping and 
tying of packages, saves time, postage, labor 
and eliminates lost, delayed and damaged 
shipments. The best and cheapest way to 
handle small shipments. Write for samples 
and prices. 

NATIONAL BAB CO., 105 Mala Bt, Aurora, III. 



HIGH SPEED STEEL 

CARPENTER STEEL COMPANY'S STAR 
ZENITH in bars, approximately 10 ft. lengths, in 
the following sites: H" x 1%" annealed, %" x 1H» 
annealed, 7/16" x %" annealed. In atock, ready 
for Immediate shipment. Guaranteed. 

WE8TFIELD MANUFACTURING CO. 
Weat field. Mass. 

DBALERSt Do your own monogrammlng with om 
transfer letters. They are durable, artistic, easily 
applied and always ready. Catalog an request. 
MOTORISTS' ACCESSORIES CO. 
Mansfield, Ohio. 



GRADUATE ENGINEER 



Will be open for engagement about March 
1st, in service, engineering or manufacturing 
work. New York City or vicinity preferred. 
Has operated repair, paint and body depart- 
ments of large garage for past six years, 
Address Frederick W. Seaman, Glen Stre 
Glen Cove, New York (L. L.). 



WANTED: Two Trained Men 

by large manufacturer of high-grade auto- 
mobiles. An engineering graduate for serv- 
ice department, technical work, and a cost 
accountant capable of taking charge of cost 
department. State age, education, expert 
ence and salary expected. Box C-623, care 
The Automobile. 



ENGINEER, graduate electrical and mechanical, 
experienced, seeks position as sales engineer for 
storage batteries or as an application engineer on 
batteries fur nn automobile manufacturer. Now em- 
ployed Good reason for change. Box C 524, care 
The Automobile. 



Cars for Sale— Wanted 



Mafheson 

Cars and Repairs Parts 

Frank F. Mathaaen Wilkae-Barre. Pa 



Schools 



FREE BOOKLET 

"How to Succeed in the Automobile Business," en 
application — $40,000 equipment — eight instructors — 
actual work, repairing and driving — Dav and even- 
ing classes. Greer College of Motorlnsr. 
1456 Wabash Ave., Chicago. . * 



LEARN THE AUTO BUSINESS 
We teach by actual experience, Including driving high 
powered cars, machine shop practice, assembling, 
tire repairing, etc. Latest cars and appliances, 4000 
graduates. Cleveland Anto School, 28S2 
Euclid Ave.. Cleveland, Ohio. 



Carbureters 



ALL SEASON'S RECORDS 
made with 

SCHEBLER EQUIPMENT 

Why not get a Schebler Model R Carbureter for 
your car? Our exchange proposition makes It easy. 

J. C. NICHOLS 

Direct Factory Distributor 
1673 Broadway New York 



„. SLIGHTLY USED CARBURETORS 
Stromberg, RayDeld and Model L Schebler In nearly 
all aiies, $8 each. Condition guaranteed. Terms 
C. O. D., or cash with order. When cash accom- 
panies order goods are shipped prepaid. Henry 
A. Carrier, Harmony St., Salem, Mass 



Storage and Shipping 



Automobiles Boxed for Export 

HENRY C. ORIFf IN A CO., IIIC., 
( a*K7 ) 148 - 148 ™** St. 
Phone 1 Spring New Yorlt Olty 

P. BRADY A SON CO. 

Trucking and Storage. Automobiles and Bodies 
Stored. Automobiles boxed for Export. 
SS2-K5.S Went B8«h Street New York 

Telephone 3340 Columbus 



THE AUTOMOBILE 

Manufacturers' 
Opportunities 

AGENCIES DESIRED 

for a hlg-h-claas line of Automobiles 
and Automobile Accessories, Tires, etc., 
or efocfent corps of young; salesmen 
of long experience In automobile line 
to cover State of New Jersey and ad- 
jacent territory. Hlarhest financial re 
■possibility. Bank references gtven. 
J. J. RarTerty 
Nad. Slat. Bask Blag .. Ill Bnad St.. NEWARK. N. J. 



Portable Oarages 

PORTABLE GARAGES and BUNGALOWS. 

We are the largest manufacturers of portable all 
steel garages. We also manufacture wooden garages, 
bungalows, boat houses, fsctories, schools and 
churches. 

U. S. Portable Bnlldtnsr Co. 

10 Bridge St. New York City 

GLOBS. BUILDING COMPART 

Wood and Steal Sectional and Portable BaiUbf 1 

For All Purposes 
Send for Catalogue Plana furnished 

13-21 Park Row, Naw Yea* City 



Machinery 



FOR SALE 

BRYANT THREE SPINDLE CHUCKING 

GRINDER (like new) 
CLEVELAND 2V AUTOMATIC SCREW 
MACHINE (latest type) 

We also buy new and used machine tools. 
NEW JERSEY MACHINERY EXCHANGE 

21-23 Mechanic St. NEWARK. N. J. 



Business Opportunities 



GREAT OPPORTUNITY AS ACTIVE 
HEAD OF GOING AUTOMOBILE CO. 

Owing to other important interests, requiring 
his sole time and attention, principal stock- 
holder and president will dispose of his hold- 
ings on satisfactory basis. Company has 
prospective output of 3000 cars for 1917— 
practically all contracted for as models, are 
in great demand. Will bear closest investl- 

fatlon. Address Stockholder, 401 Keener 
Idg., Chicago, 111. 



TOO LATE TO CLASSIFY 
Parts and Repairs 



FOR SALE 

One Timken-Detroit front axle, Cadillac- 
Type, complete with wheels, used only 
about two months. One Weston-Mott rear 
axle, ?4 floating type complete with wheels. 
One pair side rails, one complete set of 
Chrome Vanadium springs and one 22- 
gallon pressed steel gasoline tank. One 
straight line four (4) passenger body, very 
roomy, complete with French type top side 
curtains and slip covers; molded mud- 
guards, running boards and hood. Also one 
tedders' radiator. One brand new steer- 
ing gear, full worm type. Above equip- 
ment is taken from special model car cost- 
ing Twenty Thousand Dollars. ($20.- 
000.00). No reasonable offers refused. 

J. S. Brown 
619 Woodward Ave., Detroit, Mich. 



To turn your stock 
of tires into quick 
sales advertise in 
the Clearing House 
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>Wertlkei-r'in"this "section have facilities at their disposal to tike on addition al work on contract 
AUTOMOBILE SPECIALTIES OF ALL KINDS MANUFACTURED ON CONTRACT BASIS ' 

SPECIAL MACHINERY PRESS WORK; AUTO MACHINE WORK 



Vf WORK ' AUTOMATIC SCREW MACHINE 



WORK 



Advertising Rates on 
Request 



} 



As a result of a con- 
stant demand for a 
Contract Work Sec- 
tion, The Class Jour- 
nal Co. takes pleas- 
ure in announcing the 
establishing of such 
a department. 



THE DAYTON AUTO PARTS COMPANY 

FOR ALL CARS 

Transmission and Differential gears, 
piston pins, standard and over sizes. 
VALVES 
Also a full line of parts 
for Stoddard Dayton Cars. 
351-355 West 52nd St., 
New York. 

The Class Journal Company, 
239 West 39th St., 
New York City. 
Gentlemen: 

By establishing a Contract Work Section 
In your three weekly magazines, viz.. The 
Automobile, Motor Age and Motor World, you 
are Ailing a long-felt want for the automo- 
bile Industry, therefore let us compliment 
you on your progressiveness. 

Very truly yours, 
The Dayton Auto Parts Co., 
Charles E. Holste, Pres. 



SMALL HIGH-GRADE 
MACHINE WORK 

Yz" down to .oio small press work and 
manufactured parts. Specialties in all 
metals for Auto and Electrical Trade. 
CHAS. NOBS & SON, 

1S6A. ASTOR ST. NEWARK, N. J. 

FIELDCO 

Leather, Paper and Fibre 
Washers and Packings 
All shapes All sizes 

for all classes of automobile work 
Samples and quotations promptly submitted 
upon receipt of specifications. 

R. B. Field & Co. Worcester, Msas. 

GENERAL MACHINE WORKS 

Contract Manufacturers of 
Gears, Machine Parts, Machine Assem- 
bling, Jigs, Fixtures and Tools 

We want to quote prices. Send blue-prints 

GENERAL MACHINE WORKS 
York, Pa. 

Mechanical and Electrical 

Automobile Parts and Accessories 

Manufactured 

Stampings, Screw Machine Product*, 
Moulded Composition Work 

Let Us Figure on Your Blue Prints. 

Higgiiuon-Gibson Mfg. Co., Boston, Matt 

INVENTORS 
We specialise in manufacturing new patented 
articles, make models, dies and do experimental 

W ° rk ' Leo J. Gerdtnjc Mf«r. Co., 

Dept. 1, Opera Place, Cincinnati, O. 

SERVICE PARTS 

GEARS— SHAFTS 

We manufacture and distribute tbe following parts: 
Transmission Gears, Counternhnf ts. 
Slide Shafts, Differential Gears, Axle 
Shafts, Piston Pins, etc. 

SERVICE GEAR & MACHINE CO. 

Reading:, Pa. 



Toolmakers for the Particular 
Tools of Every Description 

Jigs, gauges, all types of cutters, dies, 
punches, etc. 

Special Machinery designed and built. 
Estimates Given. 

DOVER-McDEVITT 

80 Clifford St. Providence, R. I. 



SEND YOUR ORDERS 

FOR 

DROP FORGINGS 

TO 

John Obenderger Forge Co. 

Westallis, Wis. 

CONTRACT 

MACHINE WORK 

AND PARTS 

GENERAL MACHINERY CO. 
227 Eddy Street Providence, R. I 

If You Want PARTS 

Of Any Kind Manufactured 

Communicate with THE INTERESTS 

back of this advertisement, stating your re- 
quirements, as we are so situated to serve 
you to advantage. Address Box C710, care 
of Contract Dept.. The Automobile. 




OMOBILE 





CULLMAN 

Sprockets and Differentials 

In stock and to order. Send for Catalog. 

CULLMAN WHEEL COMPANY 

1347 Altf.ld Street, Chicago 



ENGINEERS 

Are you having trouble with springs? 

50 years' experience in designing and manufacturing commer- 
cial vehicle springs. 

THE E. R. MERRILL SPRING CO. 

52S-533 W. 28th Street New York City 

Established In IMS 
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When Time Counts 

The thoroughness of our organization together 
with the size and facilities of our plant assure 
prompt delivery of SAE Standard Cap Screws, 
SAE Semi-Finished Nuts, SAE Castellated Nuts, 
as well as 




Automatic Screw Machine Products 

When time is an important factor with you it 
would be well to remember this fact 

Remember ! When placing an order with the 
Corbin Screw Corporation you are placing it with 
an organization qualified both by experience and 
capacity to fill orders in the shortest possible time 
with products of the highest quality. 

We shall be glad to submit quotations and advice 
on delivery upon receipt of blue prints and speci- 
fications. 

We also manufacture Cap and Set Screws, US 
threads, Machine Screw standard ASME, Machine 
Screw Nuts, Wood Screws, Stove Bolts, Tire Bolts. 
Thumb Screws, Thumb Nuts, etc. 

The Corbin Screw Corporation 

Tha American Hardware Corporation, Successor 
NEW BRITAIN. CONN. 
BRANCHES. Now York Chicago Philadelphia 

Makers of Corbin-Broam Speedometers. Also makers of 
Corbin Duplex Coaster Brakes for Bicycles 




) s'po lojoo i^oo 
REVOLUTIONS PER MINUTE 



LeRoi Motor 

3'fex4^ MODEL C 

FOR THE LIGHT ROADSTER 
TOURING CAR 
OR 

•8>_ TRUCK. 




Used by leading manufacturers of best-known 
American-made light trucks. 

The business of manufacturing Le Roi En- 
gines, formerly conducted by ' Milwaukee Ma- 
chine Tool Co., is now carried on by 





Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

Write for Complete 
Information 




THE ADVERTISERS' INDEX is published as a convenience and not as 
« put of the advertising contract. Every care will be taken to index 
correctly. No allowance will be made for errors or failure to insert. 

A 

Albaugh-Dover Co ioi 

American Bronze Co 48 

American Sheet & Tin Plate Co 101 

American Technical Society 85 

Atwater Kent Mfg. Works 90 

Automobile Engineer 93 

B 

Baker, R & L Co 89 

Bay State Pump Co 87 

Bearings Co. of America 91 

Beaver Mfg. Co 88 

Bosch Magneto Co 73 

Bossert Co. 85 

Braender Rubber & Tire Co 93 

Brown-Lipe-Chapin Co 93 

Buda Company a 

Butler Mfg. Co 9a 

C 

Central Steel Co 104 

Champion Ignition Co 8x 

Chase & Co., L. C 9* 

Cincinnati Storage Battery Co 92 

Clark Equipment Co 9a 

Columbia Axle Co 59 

Columbia Graphophone Co 93 

Continental Motor Corp 90 

Corbin Screw Corp 102 

Corcoran-Victor Co 90 

Cotex Co 87 

Cullman Wheel Co 101 

D 

Detroiter Motor Car Co 88 

Dyke, A. L 8a 

Dyneto Electric Co 86 

E 

Eclipse Machine Co 89 

Edmunds & Jones Co 90 

Eisemann Magneto Co 83 

Electric Auto-Lite Co 57 

Electro Metal Products Co 9a 

Elgin Motor Car Co 50 

Emerson Motors Co 53 

F 

Fahrig Metal Co 9 1 

Fedders Mfg. Co 78 

Ferro Machine & Foundry Co 64 

Firestone Tire & Rubber Co 88 

Fulton Motor Truck Co 91 

G 

G. & O. Mfg. Co....... 84 

General Asbestos & Rubber Co 77 

General Bakelite Co 68 

General Gas Electric Co 81 

Gibson-Hollister Mfg. Co 9a 

Golden Belknap & Swartz Co 71 

Goodyear Tire & Rubber Co 54 

Grossman Mfg. Corp., Emil 93 

Gulf Refining Co 65 

Gurney Ball Bearing Co 63 

H 

Hal Motor Car Co 74 

Hartford Auto Parts Co 90 

Hartford, E. V., Inc 1 

Hawthorne Mfg. Co 89 

Horton Mfg. Co., F. L 103 

Houdaille Shock Absorber Co 91 

Houk Mfg. Co 9» 

Hudson Motor Car Co Front Cover 

Hyatt Roller Bearing Co 60 
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Aluminum 



i 

Indiana Rubber & Ins. Wire Co 89 

J 

Janney-Steinmetz & Co 61 

Johnson Co 69 

Johnson & Sons, S. C 49 

K 

K. W. Ignition Co 89 

Kissel Motor Car Co 66 

L 

LeRoi Co 103 

Lycoming Foundry & Machine Co 90 

M 

Martin Auto Accessories Corp 93 

Mercer Automobile Co 89 

Merrill Spring Co., E. R 101 

Moltrop Steel Products Co 80 

Motor Age 88 

Motor World 101 

Mulholland Co 89 

Mutty Co., L. J 67 

N 

Nafra Co 79 

National Rubber Co 88 

New Departure Mfg. Co 93 

New Process Gear Corp 89 

N. Y. & N. J. Lubricant Co 93 

P 

Park Drop Forge Co 83 

Peerless Motor Car Co 56 

Perlman Rim Co 91 

Pfau Mfg. Co 86 

Pittsfield Spark Coil Co 80 

Pouvailsmith Corp 88 

Prest-O-Lite Co 75 

R 

R. & H. Platinum Works 93 

Republic Rubber Co 79 

Russell Motor Axle Co 88 

S 

S. K. F. Ball Bearing Co 90 

Salisbury Wheel & Axle Co 90 

Service Motor Supply Co 51 

Sheldon Axle & Spring Co 6a 

Simms Magneto Co 85 

Spring Nut Lock Co 87 

Standard Steel Car Co 58 

Stewart- Warner Speedometer Corp and Cover 

Stromberg Motor Devices Co 55 

Studebaker Corp 4 

Sunderman Corp 70 

T 

Tuthill Spring Co 86 

U 

United Smelting & Aluminum Co 103 

V 

Velie Motor Car Co 47 

W 

Ward Leonard Electric Co 91 

Waukesha Motor Co 91 

Webber & Co., Philip H 84 

Weston Electrical Instrument Co 88 

Willys-Overland Co Back Cover 

Winkley Co 91 

Wisconsin Motor Mfg. Co 84 

Woodworth Mfg. Corp 7a 

Wyman & Gordon 3 

Z 

Zenith Carburetor Co 3rd Cover 




In emergencies vou've got to "call for help" on your brake 
linings. Upon the responsiveness of your brakes depends 
the safety of your car and its passengers. A good brake 
lining is simply good insurance. Consider it as such by 
getting the best obtainable — 

ELEKTRA ASBESTOS FRICTION 
BRAKE LINING 

Made of selected asbestos, chemically combined (by a 
patented process) with an indestructible metal, and offer- 
ing a very high coefficient of friction. That is v/hy it will 
not burn, char, or slip; why oil, water or vapor has no 
effect upon It. 

In point of wear and service It has no superior. 
Write for sample and complete Information. 

THE F. L. HORTON MFG. COMPANY 

Whittier Street Boston, Mass. 



Please mention The Automobile when writing to Advertisers 



Digitized by GoOgIC j 



104 



THE AUTOMOBILE 



February S2, 1917 




"AGATHON" Special Analyses 
"AGATHON" Vanadium 
"AGATHON" High Carbon 
"AGATHON" Chrome Nickel 
"AGATHON" Chrome Steel 
"AGATHON" Chrome Vanadium 
"AGATHON" Nickel Steel 



m STEELS 

Toledo Yesterday; 

Agathon Today 

In the day* of the Spanish Inquisition men did all their 
fighting hand to hand. The chief use for steel was in 
cutlery, and the best ateel was found in the sworda forged 

at Old Toledo. |p 

Today the strongest steel to withstand the strains and 

wear of modern usage has all the better qualities of the IB 

Old Toledo product — together with the improvements in =■ 

quality which only time and experience can bring. It is — =z 

AGATHON STEEL { 

THE CENTRAL STEEL CO. | 

MASSILLON, OHIO M 

DETROIT OFFICE— 326-27-28 Ford Building. = 

F. Walter Gulbert, District Representative ss 

CLEVELAND OFFICE— Hlckox Building, == 

The Hamlll Hlckox Co., District Representatives === 

CHICAGO OFFICE— Room 1511-12 Lytton Bldg., s 

14 East Jackson Blvd., A. Schaeffer, District Salss Manager ssss 

PHILADELPHIA OFFICE — 902 Wldener Building, = 

Frank Wallace, District Sales Manager ^5 

GENERAL EXPORT AGENTS = 

J. E. Dockendorff & Co., 20 Broad St., New York, N. Y. = 



HI 
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ENDURANCE 



In August last a stock Hupmobile, Zenith 
equipped, left Washington, D. C. ; four months 
later, in January, it returned — world famous 
— the car with its four passengers had visited 
the capital of every State in the Union. 

For four months of continuous driving the 
Zenith delivered a perfect mixture of fuel and 
air to the cylinders, varying the quantity 
automatically and with absolute precision, to 
meet the motor's ever changing needs. 
Whether idling noiselessly, laboring through 
hub deep mud, or roaring along at full speed, 
the Zenith responded instantly to every de- 
mand for power, speed and economy. 



20,000 miles— the very best of roads, the 
very worst, no roads at all. Mile on mile of 
burning sand and pitiless sun, weeks of 
drenching downpour, fogs, bottomless muck- 
holes and ruts; jagged, frozen roads, blizzards, 
fender high snow, arctic cold — through every 
range of temperature, humidity and altitude, 
with good gasoline and bad — the Zenith never 
failed the man at the wheel. 

To Zenith's fame for simplicity, economy 
and dependability, must now be added this 
incomparable record for endurance. 



ZENITH CARBURETOR COMPANY 



NEW YORK 



DETROIT, U. S. A. 



CHICAGO 



An appeal to Reason 
Listen to Logic 




A belter motor car for less money. 

Overland' success means just that 
to the buyer. 

For five years we have outsold all 
cars in our class. 

Last year our sales were millions 
of dollars ahead of any make sell- 
ing over $400. 

Fxonomies were greater — values 
greater .than ever. 

This year, through an achievement 
tievv to the American Automobile 
Industry, we apply the economies 
of vast production to the most 
comprehensive line of cars ever 
offered by any one manufacturer. 

We have been working towards this 
end for eight years. 

All the general expense heretofore 
charged to a single class of cars 
we now distribute over several 
groups, including not only low 
priced cars but cars in the high 
priced class as well. 

Our dealers this year have con- 
tracted already for $180,000,000 
worth of these cars. 

On this volume we will save mil- 
lions of dollars in manufacturing 
and sales economies. 

We offer a most attractive line of 
automobiles in the high price 
class — at moderate prices. 

The 

Manufacturers of 



We offer dominant value in lower 
priced cars— greater values than 
ever. 

There are Light Fours, Big Fours, 
Light Sixes and the Willys- 
Knight group, which includes 
>the^nevv Willys-Knight Eight. 

Body Styles; all new, include 

—roadsters, two and three pas- 
senger, 

—Country Club, four passenger 
sport model, 

— touring cars, five and seven pas- 
senger, 

—coupes, three and four passenger. 

—sedans, five and seven passenger. 

— and the limousine. 

You will find in the Willys-Over- 
land line an automobile of high 
quality, exactly adapted to your 
any need or pleasure. 

In everv class these cars represent 
such remarkable value that every 
consideration of pride, economy, 
safetv and enjoyment must urge 
you to consider the Willys-Over- 

' land line first. 

When the Overland dealer knows 
what kind and class of car is 
wanted he can help solve a pur- 
chaser's personal automobile 
problem. 




Overland Light Four Models 

Roedater, 104-in. wheelbeie jgj 

Tourint, 106-ln. wheelb.ee 

Sport Model. Country Club (Meatrete.) »™ 



Overland Big Four Models 

Koadeter. 112-in. whoelb... . . . - '"" SUO 

Tourint. 112-in- wr>eelb.fe^(Illuetr»ted> . . . »•» 
S*a •Uo.Clowd Cftn 




Overland Light Six Models 

Roadster, llfi-in. whealbase— (Illustrated) 
Touring, IlS-ln. wheelbas* . , 
*»■ ,S*m also Closed Cam 



W70 




Willys-Knight 7-Passenger Model 



Four Cylinder Tourine. 121-in. wheelb.ee 
Eiiht Cylinder, 125-ln. wheelbeee (flhutreled) 
* (See elee Cloeed Cera) 



J12S5 

nsso 




Overland and Willys-Knight 
Closed Cars 

Ov.rlend Bif Four Coupe. 112-in. wheelb.ee . . . |I2» 

Oeerlend Bi| Four Seden, 112-in. wheetb.ee . . . IM5» 

Overl.nd U«ht Si« Coupe. 116-in. wh~lb.ee . . . J13M 

Overlend Lieht Si« S»d.n, ll*-ln. wheelb.ee (Meatrate.) jlSH 

Willyi-Kniiht Four Coupe, 114-in. wheelb.ee . . . J1B0 

Willy.-Knifht Four Sed.n, 121-in. wheelb.ee . . . *lt» 
Willye-Knitht Four Limoueine, 121-in. wheelb.ee . 

All l-ruvs l.o.h. Toirdo 
Subtest to cltaunr without notice 



J1M0 



Willys-Overland Company, Toledo, Ohio 

Willys-Knight and Overland Automobiles and Light Commercial Cars 
"Made in U. S. A." 
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QUICK CHANGE 



THE STANDARD PARTS COMPANY 



Manufacturers of 
Essential Parts for Automobiles 



Stan we Id Rims Perfection Springs 

Stan we Id Cold Drawn Seamless Steel Tubing 

Perfection Heaters 



Motor Truck Bands Tire Bases Brake Rods 

Aeroplane Rims Motorcycle Rims 

Bicycle Frame-Parts Motorcycle Frame-Parts 

Tubular Parts for Motor Vehicles 



THE STANDARD PARTS COMPANY 



it 



Spring Division" 
"Rim and Tube Division" 



Central Avenue 
Edgewater Park 



CLEVELAND, OHIO 



i|{^B[jijljiyeMBlH^ 1 
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AT THE NATIONS SERVICE 



For war or peace the motor vehicle assures the nation a 
mobilizing power of incalculable importance. Millions of 
pleasure cars and trucks are equally at the nation's service 
whether their work be the arts of peace or the armed defense 
of America. 

Readiness is typical of the motor vehicle; it is the indis- 
pensable quality of truck and pleasure car alike. Hundreds 
of thousands of owners, many thousands of dealers, and more 
than one hundred and sixty manufacturers have learned how 
especially dependable is the Continental-powered vehicle. 
Everywhere recognized as America's leading motor, the Con- 
tinental stands today in readiness for any call. Upon de- 
mand, Continental Power will serve you and our nation 
alike. 

CONTINENTAL MOTORS CORPORATION 
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Offices: 

Detroit, Michigan 



Factories 
Detroit — Muskegon 



Largest exclusive motor manufacturers in the world 
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ELGIN 

MEDMETTEMS 

Built in the Finest Equipped Speed' 
meter Factory in the World ' ' 
Unquestionably the Most Accurate 
Noiseless, Non'Fluctuating, Durable 
and Instantaneous Speed Recording 
Instruments Obtainable ' ' > 

e ton Sick/en Company -~ (-Elgin Illinois 

factory ^ Elgin National Watch Go. 



ervice Stations in practic- 
ally every city in which 
Van Sickle n equipped 
cars are marketed • • 



Digitized by 



Google 



May $, 1917 



THE AUTOMOBILE 



1 




The King may be the 

It is an automobile sufficiently reliable under severe official 
road tests to have its chassis adopted by the U. S. Army and 
Marine Corps for armored cars, though it shares this honor 
with several other good makes of cars, some of higher price. 
It is built by a long established company with a reputation 
for good cars and fair dealing, ranking high among a number 
of worthy competitors. The King is a car which may be con- 
servatively described as economical, and is one that "handles" 

KING MOTOR CAR 



easily, having an all-round road competence which has sur- 
prised and delighted many. In all, we believe the King Eight. 
does offer a quite remarkable combination of power, economy, 
reliability, comfort and style which, considered with the 
price, makes it a purchase absolutely safe for anybody, one 
thoroughly consistent with our slogan "The Car of No 
Regrets. Foursome, (shown above) $1700; Touring, $1650; 
Sedan, $2300; Roadster, $1585. All 60 H. P. 
COMPANY DETROIT 
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WORLD'S RECORD 

106.71 Miles Per Hour 

AITKEN driving Peugeot, using OILZUM, Won 

Coney Island Cup Race, May 13, 1916, 20 miles, averaging 106.71 m. p. h. 

Harkness Gold Trophy Race, October 28, 1916, 100 miles, averaging 105.95 m. p. h. 

Astor Cup Race, September 30, 1916, 250 miles, averaging 104.83 m. p. h. 
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OILZUM, due to its exceptionally high flash-test resists the heat and remains and 
lubricates longer and better than other oils, thus greatly reducing oil consumption 
and, consequently, minimizing carbon troubles. 

OILZUM is just naturally the only perfect oil for high speed motors. 

If you want your motor to be always tuned up to concert pitch you should insist 
upon OILZUM, the oil used by the world's greatest race drivers and aviators (men 
who know good oil). 



INSIST ON 




MOTOR OIL 



MANUFACTURED BY 

TheWhite&Bagley Company 

WORCESTER. MASS. U.S.A. 



DISTRIBUTORS 



Western Rubber & Supply Co.. Los Angeles, Pasadena. San Diego, Cal. 

Edwin F. Merry. Van Ness Ave. & Hayes St., San Francisco Cal. 

Denver Oil Compnny, Denver. Colo. 

Universal Auto Company. Hartford, Conn. 

The Jordan Auto Company. Willimantic, Conn. 

Stewnrt Wholesale Co.. Boise. Idaho. 

Wilcox & Herr, Inc.. Indianapolis. Ind. 

Western Auto Specialty Co.. Iowa City. Iowa. 

Bennett Auto Supply Co., Sioux City. Iowa 

Darling Automobile Company. Auburn, Me. 

Darling & Kidder Co.. Portland, Me. 

Oreen & Swett Co., 821 Boylston St., Boston, Mass 

The Tarbell-Watters Co.. Springfield. Mass. 

Kansas City Automobile Snpnly Company, Kansas City, Mo. 

The O. C. Hall Company Billings, Montana. 

The Francis Motor Sales Co.. Mllford and Oneonta. N. Y. 

Whittemore-Sim Co., 1970 Broadway. New York, N. Y. 



A. H. Marshall Co., Inc., Plattsburg, N. Y. 
G. M. Toe Water & Co.. Cincinnati, Ohio. 
Itasmussen & Company. Portland, Ore. 

Cahall Motor Supply Co., S. W. Cor. Broad and Parrlsh Sts.. Philadel 
phia Pa. 

Ooodhy-Uankln Company, 57 Washington St.. Providence, K. I. 

The Cameron & Barkley Co., Charleston, S. C. 

Merchants Auto Storage Co.. 18 So. Fourth St.. Memphis. Tenn 

W. T. Wroe & Sons. Austin. Tei. 

Sanders Bros. Co., Richmond, Va. 

Comet Motor Co.. Ltd., Montreal Quebec. 

James S. Neill & Sons. Ltd.. Frederlcton. N. B. 

Michael Ert. Ltd.. Winnipeg, Can. 

John Danks & Son. Pty.. Ltd.. 391-403 Bourke St., Melbourne. Australia 
Cornell, Limited. Adelaide, South Australia. 
Kmpire Oil Co., Wellington, New Zealand. 
The F. W. Home Co.. Tokyo, Japan. 
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READY! 

WE HAVE ON HAND a large stock of in- 
spected and tested steel. 

WE ARE READY— TO SERVE YOU. 

FROM ONE END of our plant to the other, 
men, materials, and machinery are here to take 
care of your forgings. 

OUR CORPS OF SPECIALISTS is ready to 
cooperate with your engineers in solving your 
particular problems. 

THE WYMAN-GORDON GUARANTEE is 
ready — to save you anxiety and protect the 
reputation of your car. 

We await your commands 

WYMAN-GORDON CO. 

Worcester, Mass. Cleveland, 0. 



WVMAN 



V.'. 



GORDON 
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Sales Continue to Increase 

During the first months of 1917 
Studebaker shows a marked increase 
over the same period in 1916 

Missouri 
Iowa - 
Kansas 
Arkansas 
Nebraska 



- 53.6% Increase 

- 34.6% " 

- 184.2% " 

- 41.5% " 

- 64.8% " 



Dealers all over the country are making money with Stude- 
bakers. 

Dealers in rural communities, where the trading is principally 
with farmers, are prospering, because for 65 years farmers have 
known that the name Studebaker stands for Quality and Value. 

It is easy to sell STUDEBAKERS, no matter where you are. 

Write today for dealer's proposition. 



STUDEBAKER 

Detroit, Mich. South Band, lnd. WalkanrilU, Ont. 

Addreea all correspond enc* to South Bend 
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Oppose Unjust Taxation! 

Entire Industry Should Oppose Proposed 
5 Per Cent Tax on Car Sales at Factories — 
Industry Willing to Give Its Share of War 
Taxes But Such Class Taxation Is Unfair — 
Tax Cannot Be Passed to Consumer To-day 



Washington, May 2 — The pro- 
posed tax of 5 per cent on the total 
sale of automobiles by the manu- 
facturers, which has been put for- 
ward as one of the taxation meas- 
ures to raise $1,800,000,000 war 
funds, is being opposed by the auto- 
mobile makers and the industry in 
general on the ground that this 
particular form of tax is class leg- 
islation and takes the form of a 
poll tax on a percentage of the peo- 
ple. It has been suggested by cer- 
tain Washington officials that 
should the tax become a law it 
might possibly be declared uncon- 
stitutional on these grounds. 

Industry Will Pay Its Share 

As soon as war taxation meas- 
ures were proposed the automobile 
industry expected to stand its 
share of just inequitable taxation 
and is prepared to do so to-day, but 
this particular 5 per cent tax which 
manufacturers must pay on the 
selling price of each car is consid- 
ered grossly unfair by the leaders 
of the industry and as a conse- 
quence the entire industry should 
unite in opposing the progress of 
the measure through Congress and 
the Senate. 



Latest reports from Washington 
indicate that the inability of the 
House Ways and Means committee 
to agree on the provisions of the 
war revenue bill is resulting in a 
deadlock. One of the most impor- 
tant factors in this situation is the 
proposed 5 per cent tax on auto- 
mobiles. 

Alfred Reeves, general manager of 
the National Automobile Chamber of 
Commerce, has been in Washington to 
aid in protecting the automobile man- 
ufacturers in this matter. The ques- 
tion is now before a sub-committee 
of the Ways and Means Committee of 
the House. This sub-committee will 
make its report to the Ways and 
Means Committee, which may be done 
any day. 

The Ways and Means Committee of 
the House will have to approve the 
measure as a whole or by a majority. 
This done, the bill is then brought be- 
fore the House of Congress. 

If passed by Congress, the bill then 
goes to the Finance Committee of the 
Senate, which has Senator Simmons 
of North Carolina as chairman, and 
he cannot be considered in any sense 
a supporter of the automobile industry 
in this matter. The automobile indus- 
try has one favorable representative 
on the Senate Finance Committee in 
the person of Senator Townsend of 



Michigan, who, it is expected, will 
look after the interests of the auto- 
mobile industry to see that grave in- 
justices are not done it in this mat- 
ter. 

Once out of the Senate Finance Com- 
mittee, the measure next goes to the 
Senate for the vote. 

Write Your Congressman 

Every automobile manufacturer and 
every automobile dealer and garage- 
man should immediately do his part 
in opposing this 5 per cent tax on 
automobiles at the factory. The only 
way to register such opposition is to 
write your Congressman, opposing the 
measure on the ground that it is class 
legislation. 

The automobile industry feels positive 
that it is not possible to pass this 5 per 
cent tax on to the consumer as it is gen- 
erally supposed will be done. This is no 
time for such action. Such a course 
might have been followed when prices 
of tires were being reduced, but to-day, 
when an $800 car is selling for $1,050, 
there is no possible chance of passing an 
additional 5 per cent on to the consumer. 

There could be no more unfortunate 
time to have the price of automobiles in- 
creased than at the present. Already 
retrenchments are being made in the 
purchase of automobiles throughout the 
country. Thousands of owners of used 
cars who contemplated buying new ma- 

(Continued on page 860) 
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$160,000,000 for War Transportation— 
$3,900,000 Additional for Armored Cars 

Large Government Appropriation Reported— $5,539,965 
for Military Roads, Etc. — Advice from Allies' Officers — 
Long Service Expected — Acid Test for Motor Vehicles 

Washington, May 1 — The first great 
war budget, a bill making available $2,- 
699,485,281.18 for the estimated cost of 
the first year of the war with the Ger- 
man Government, was reported yesterday 
by the Appropriations Committee. Of 
this sum, $160,000,000 is set aside for 
transportation purposes alone, from 
which the principal allowances for trucks 
and automobiles will come. 

Armored cars will receive $3,900,000 
additional, $750,000 additional is appro- 
priated for anti-aircraft guns and $1,- 
640,000 for ammunition for the latter. 

Special attention is to be given the 
matter of military roads by the War 
Dept. Roads, walks, wharves and drain- 
age alone will receive $5,529,965. The 
greater part of this will be spent for 
roads. 

For transportation and recruiting of 
the Marine Corps, $1,731,600 is provided. 
For the immediate purchase and equip- 
ment of sites for the permanent estab- 
lishment of aviation schools, aviation 
posts and experimental aviation stations 
and proving grounds $9,000,000 is made 
available, $2,500,000 of which may be 
used in purchasing land. 

Money for Airship Repair 

The sum of $47,267,766 has also been 
appropriated for the office of chief sig- 
nal officer. For the purchase, manufac- 
ture, maintenance, operation and repair 
of airships and other aerial machines 
and accessories necessary in the avia- 
tion section, $43,450,000 has been set 
aside. This money will also be used for 
the maintenance of automobiles and 
equipment-carrying vehicles for the avia- 
tion section. 

In addition to the amount provided in 
the bill for aviation activities, the sum 
of $11,000,000 is provided for aviation in 
the navy. Numerous small items for 
motor vehicles are also included in the 
bill. 

The experiences of Great Britain and 
France with heavy motor apparatus are 
being drawn upon in connection with 
plans in the making for the best possible 
utilization of these factors by the War 
Dept. These plans, on which experts of 
the army officers assigned for duty in 
connection with the Council of National 
Defense heads are engaged, include the 
adaptation of motor trucks, tanks, ar- 
mored cars of different designs, etc., to 
the varied uses and conditions which will 
confront the army once it is in the field. 
In fact, every possible contingency is 
being provided for insofar as this is 
possible. 

Plans are being made upon the theory 
that the increased army will see extreme 
service and under extreme conditions. In 
the making of these plans valuable sug- 
gestions are being obtained from English 



and French army officers now in this 
country with the British and French com- 
missions. The acid test is to be given 
every piece of motor apparatus bought 
by the government. 

English Aeroplanes for Commercial 
Purposes 

London, April 26 — Great Britain is 
planning to use aviation in trade. This 
announcement was made in the House of 
Commons to-day by Major J. L. Baird, 
representative in the House of the 
Aerial Advisory Board. The Govern- 
ment has decided to appoint a committee 
under the chairmanship of Lord North- 
cliffe to investigate civil aerial trans- 
port after the war. 

This committee would consider and re- 
port on steps to be taken for the devel- 
opment and regulation after the war of 
aviation for civil and commercial pur- 
poses from domestic, imperial and inter- 
national points of view, and the extent 
to which it would be possible to utilize 
the trained personnel and the aircraft 
which at the conclusion of peace would 
be available. 

The output of aeroplanes has been in- 
creased greatly during the last few 
months, and a greater increase is ex- 
pected. Taking the monthly average 
output for the last year as the imag- 
inary figure of eight, the output for the 
first 2 months of this year would be 
represented by sixteen, and it is ex- 
pected that by the end of the year it 
would be represented by thirty-eight. 

How Allies Fight in Air 

Washington, D. C, April 30— The 
British and French flying corps are in 
complete control of the air over the West- 
ern front, according to Major L. W. B. 
Rees of the British flying corps. In de- 
scribing the maneuvers of the battle 
squadrons, Major Rees said that the 
British fly on three levels with three 
kinds of machines. The lowest are the 
artillery directors, who circle about in 
big figure eights about 600 ft. above the 
enemy trenches and flash back directions 
to the British gunners by wireless. Above 
them, at 10,000 ft, are the heavy fight- 
ers with two men to a machine and able 



to keep the air for 4 hr. at a speed of 
110 m.p.h. At a height of 15,000 ft. are 
the single-man light fighters, capable of 
130 m.p.h. and of ascending the first 
10,000 ft. in 10 min. British losses above 
the foe's lines have reached thirty to 
forty machines a day. 

Waldon and Hutton Plan Aeroplane 
Output 

Detroit, May 1— It is reported that 
Sidney D. Waldon, former chief engineer 
of the Packard Motor Co. and William 
H. Hutton, former purchasing agent of 
the Timken-Detroit Axle Co., have ar- 
ranged with competent builders for the 
government to obtain aeroplanes at the 
rate of 640 in 1917, 2400 in 1918, and 
5500 in 1919. 

To Examine Joy Field 

Detroit, May 2 — Major Benjamin 
Foulois of the Aviation Corps will ex- 
amine the Joy field, which the war de- 
partment has practically decided to ac- 
quire. 

Automobile Men Receive Commissions 

Washington, May 2 — Henry Souther, 
past-president of the S. A. E. and re- 
cently consulting engineer, Office of the 
Chief Signal Officer in the War Depart- 
ment, is to be commissioned a major in 
the aviation corps. 

S. D. Waldon, formerly connected with 
Packard and Cadillac and for some time 
past active in government aviation work, 
has been commissioned a captain in the 
aviation section of the Signal Corps. 

W. H. Hutton, former Timken-Detroit 
Axle Co. purchasing agent, has been com- 
missioned a major in the quartermaster's 
department, where he will probably have 
to do with the inspection and purchase of 
motor trucks. S. P. Wetherill, Jr., ad- 
ministrative and chemical engineer, has 
also been made a major in the same work 
as Mr. Hutton. 

New Six-Cylinder Abbott 

Cleveland, May 1 — The Abbott Corp. 
is adding a six-cylinder model called the 
6-60 using the 7-N Continental engine 
and Warner transmission. Prices are 
as follows: 

Seven-passenger touring J1.595 

Four-passenger roadster 1,555 

Two-passenger speedster 1,595 

Four-passenger Springfield. Inclosed . . . 2.100 
Five-passenger sedan 2,150 

Features of the car are a mahogany 

cowl, nickeled copper instruments, front 

and rear bumpers and Boyce Moto- 

Meter as standard equipment. A 5% in. 

frame will be used. 



5 Per Cent Automobile Tax 

Read the article "Oppose Unjust Taxation!" ap- 
pearing on page 845 of this issue which tells why you 
should oppose this class taxation. After reading it 
do your part by writing your congressman in Wash- 
ington, registering your opposition to this tax on 
the ground that it is class taxation. 
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Auditorium for 
S.A. E. Meeting 

Bureau of Standards Offers 
Facilities for Summer Session 
—Informal Dinner June 26 

Washington, D. C, May 1 — The 
Bureau of Standards, under the direc- 
tion of Dr. Stratton, has advised that its 
auditorium and other necessary parts of 
the bureau will be at the disposal of the 
Society of Automotive Engineers for its 
Summer Meeting, Monday and Tuesday, 
June 25 and 26. The bureau has been 
co-operating with the society in many 
ways connected with standardization 
work and this courtesy is another ex- 
ample of how desirous the Government 
is to work with the engineers. 

The meeting on Monday, June 25, will 
be given over entirely to the work of the 
Standards Committee. 

Tuesday, June 26, will be occupied by 
the general work of the society, including 
a business meeting in the morning, re- 
ceiving of reports, and professional 
papers in the afternoon. 

F. E. Moskovics has accepted the chair- 
manship of the committee for the in- 
formal dinner Tuesday evening, June 26. 
The exact place at which this dinner will 
be held has not yet been decided upon. 
Mr. Moskovics is in the city this week 
arranging for the dinner and adding to 
his committee to handle this work. 

S. A. E. Starting and Lighting 
Committee Named 

Detboit, April 27 — Members of the 
starting and lighting batteries division 
of the standards committee of the So- 
ciety of Automotive Engineers, of which 
G. E. Goodard, assistant engineer Dodge 
Brothers, is chairman, include W. H. 
Palmer, Electric Storage Battery Co.; 
W. H. Conant, Gould Storage Battery 
Co.;R. J. Nightingale, Willard Storage 
Battery Co.; J. V. Whitbeck, Chandler 
Motor Car Co.; R. H. Combs, of the 
Prest-O-Lite Co., and W. L. Bliss, of the 
United States Lighting & Heating Corp. 

Vital Mfg. Co. Now 

Cleveland, April 28 — The Vital Mfg. 
Co. is the new name of the Bigsby 
Rotary Mfg. Co. The concern produces 
a spark plug. 

Hinkley Heads Detroit S. A. E. 

Detroit, May 2 — At a meeting held 
last night of the Detroit section of the 
Society of Automotive Engineers, C. C. 
Hinkley, chief engineer of the Chalmers 
Motor Co., was elected chairman; F. H. 
Whitten, chief engineer of the General 
Motor Truck Co., vice-chairman; W. B. 
Stout, aircraft engineer of the Packard 
Motor Car Co., secretary; G. M. Holley, 
Holley Brothers, treasurer; 0. E. Hunt, 
chief engineer of the body division of 
the Packard Motor Car Co., chairman of 
the meetings committee; W. H. Oliver, 



Jr., Chalmers Motor Co., chairman of 
membership committee; C. Van Sicklen, 
Van Sicklen Speedometer Co., chairman 
of ways and means committee, of which 
there are three divisions: 

Social Division, chairman, H. A. Brown, 
Hyatt Roller Bearing Co. 

Publicity Committee, chairman, B. G. 
Koether, Hyatt Roller Bearing Co. 

Sections Meeting Committee, chairman, H. 
E. Butcher, manufacturers' representative. 

Mr. Hinkley has introduced a new plan 
for securing papers which will insure im- 
portant and valuable information to the 
members of the organization by the in- 
auguration of an industrial research com- 
mittee, H. M. Jerome, Chairman, which 
has five divisions. These are: R. H. 
Sherry, chief chemist of the General 
Motors Co., chairman of mechanical and 
metallurgical research; F. M. Holden, 
Cadillac Motor Car Co., laboratory test- 
ing; H. M. Jerome, Chalmers Motor Co., 
chairman of inspection; George C. Mc- 
Mullen, Timken-Detroit Axle Co., chair- 
man of planning and mechanical ef- 
ficiency; Paul E. Kelecon, Cadillac Motor 
Car Co., chairman of body design. 

British and French Engineers Appreciate 
S. A. E. Co-operation Offer 

New York, May 2 — Some days ago the 
Society of Automotive Engineers for- 
warded a cable to the Institution of 
Automobile Engineers in England and 
also to the Automobile Club of France 
offering assistance by way of tractor in- 
formation, etc., in connection with the 
present food conservation problem. A 
reply has been received from Basil H. 
Joy, Secretary of the Institution of Auto- 
mobile Engineers, London, thanking the 
society for its offer and soliciting the 
co-operation of the S. A. E. in the quicker 
production of farm tractors for Great 
Britain and also in many other matters 
with regard to same. 

The cable forwarded by the S. A. E. 
follows: 

"The Society of Automotive Engineers, for- 
merly Society of Automobile Engineers, ex- 
tends its congratulations to the Automobile 
Club of France (Institution of Automobile 
Engineers) on its able service In assisting 
its Government In motor transportation ana 
kindred activities. We consider the farm 
tractor one of the most potential elements in 
solving the food problem. Our membership 
includes tractor engineers of all leading man- 
ufacturers, much tractor experience and in- 
formation is at our command, and in extend- 
ing our brotherly sympathy and co-operation 
in the common struggle for democracy we 
formally place all our data at your disposal 
and would be honored to collaborate In any 
way you desire. Standardization in farm 
tractor manufacture as well as In airplane 
and motor boat manufacture is being pushed 
vigorously and other activities are being for- 
warded aggressively. Command our assist- 
ance as you desire In the food lncreasp 
work." 

500 New S. A. E. Members 

New York, May 2— Whether the So- 
ciety of Automotive Engineers succeeded 
in obtaining 1000 new members during 
its April campaign, is not yet known. 
To date 484 applications for membership 
have been received, but unquestionably 
several hundred are being circulated for 
the necessary number of signatures and 
will not reach the office for some days. 
It will be perhaps the middle or near the 
end of May before the exact success of 
the campaign is definitely known. 



S. A. E. Insures Close 
Co-operation 

Washington Office to Keep in 
Touch with Government — 
Members at Capital 

Washington, May 1 — Arrangement* 
are practically complete for the Washing- 
ton offices of the Society of Automotive 
Engineers in the Munsey Building, where 
it will be conveniently located with re- 
gard to the Council of National Defense. 
Howard E. Coffin, past-president of the 
society, and one of the leading activity 
centers of the Council of National De- 
fense, has the matter under his direc- 
tion and it is certain the society will be 
well cared for. 

K. W. Zimmerschied, past-chairman 
of the Standards Committee and metal- 
lurgist, General Motors Corp., is spend- 
ing practically all of his time in Wash- 
ington, and it is expected will have com- 
plete charge of the Washington office. 
It is expected that many other members 
of the Society who are spending a good 
deal of time in Washington will co- 
operate so that the office will be a real in- 
formation center for S. A. E. members. 

President George W. Dunham, owing 
to his appointment on the board for the 
development of automotive apparatus for 
moving field artillery, will spend a good 
deal of time in Washington. Coker F. 
Clarkson, general manager of the S. A. E., 
also expects to spend much time in Wash- 
ington. S. D. Waldon has been making 
headquarters with the Council of Na- 
tional Defense for some months and can 
assist. The Washington office should 
prove a particularly popular center. 

Through it the Society aims to keep in 
very close touch with not only the War 
and Navy departments, but also the de- 
partment of Agriculture, which is deeply 
interested in the farm tractor. 

The office will continue to give special 
attention to the standardization of prod- 
ucts vital to the present war, to the work 
of the motor transport committee, and to 
other important activities of the Govern- 
ment. 

Howard E. Coffin, discussing the work 
which the S. A. E. has done in assisting 
in preparations for the conduct of the 
war, said the value of this assistance to 
the Government could not be overesti- 
mated. The wide experience and great 
technical knowledge of the S. A. E. mem- 
bership has been put in command of the 
Government freely, practically without 
condition, to the great benefit of the 
nation and, according to Mr. Coffin, no 
other organization will be found giving 
more cheerfully of its efforts during the 
war to greater advantage to the Govern- 
ment than the S. A. E. 

Wins Argentine Parade Prize 

Rosario, Argentina, March 30 — J. M. 
Johnson, Studebaker dealer in this city, 
won first prize for the best decorated au- 
tomobile in a large parade held here re- 
cently. 
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Standards Committee 
Meets 

Research Division Reports on 
Acceleration Tester — Aero 
Division Progressing 

Cleveland, May 2— The meeting of 
the various divisions of the Standards 
Committee of the Society of Automotive 
Engineers started here to-day and to be 
continued to-morrow, is not as largely 
attended as was anticipated on the open- 
ing day, but it is expected that the at- 
tendance to-morrow will be much larger. 

One of the most important reports 
presented is that of the Research Division 
relating to new apparatus for testing 
acceleration of automobiles. 

It consists of an ignition breaker fitted 
on front wheel and paper strip moved by 
chronometer marking seconds. Each 
revolution of the wheel causes five sparks 
which puncture paper. Counting punc- 
tures for any second shows speed of 
car. It is expected this much discussed 
car testing report will be accepted. 

Good progress has been made by the 
Aeronautic Division under the chairman- 
ship of Charles M. Manly of the Cur- 
tiss company. Among the many recom- 
mendations decided upon by this divi- 
sion are the following: 

A. The adoption of two types of con- 
trol, the Deperdussin and the stick type, 
providing it meets with the approval of 
the army and navy. 

B. The use of clincher rims for air- 
plane wheels conforming to the standards 
of the Clincher Automobile Tire Manu- 
facturers' Assn., the rim sizes to be 24 
by 3%, 28 by 4, and 32 by 4%. Tires 
of corresponding sizes are to be used. 

C. Marking of fuel and oil pipe lines, 
fuel lines with red stripes %-in. wide 
painted around the pipes and 24 in. 
apart; and oil lines with circular white 
rings %-in. wide and 24 in. apart. 

D. The use of the English system of 
measurement in aeroplane matters ex- 
cept in such isolated cases as spark plug 
threads where the metric system is de- 
sirable. This action is due to the fact 
that the army and navy departments are 
not both in favor of adopting the metric 
system. 

E. The following spark plug dimen- 
sions: Thread, 18 mm., 1% mm. pitch. 
The hexagon is to be 1 in. across flats. 

F. Engine rotation to be defined as:. 
"The direction of engine rotation is 
normal when the final power delivery 
member of the engine rotates anti- 
clockwise, viewed facing the power de- 
livery end. Opposite rotation is anti- 
normal." 

G. Approval of the following S. A. E. 
standards for aeronautic practice: Steel 
specifications, heat treatments, test speci- 
mens, ball bearing sizes, throttle levers, 
magneto dimensions, cotter pin sizes, and 
screws and bolts. 

H. Many other standards relating ex- 
clusively to aeroplane practice were ap- 
proved, including flexible cable ends, 
spliced, non-flexible ends, thimbles, turn- 



buckles, pipe fittings, propeller hubs, 
etc. 

The Chain Division recommended that 
designers of silent chain drives should 
use the exact nominal pitch of the chain 
in computing center distances for sprock- 
ets. It also recommended standards for 
designating width of silent chains as 
the width of over-all tension members, 
and that the maximum width of the chain 
over riverheads shall be this nominal 
width plus hi the pitch. 

The Electric Equipment Division has 
prepared proposed standards for flanged 
mountings of electric generators and 
starting motors. It is not intended that 
this type of mounting shall be standard- 
ized to the exclusion of other mountings. 

The Engine Division has collected data 
on poppet valves which has been sub- 
mitted to manufacturers for the purposes 
of recommending standardization on some 
of the major dimensions of the valves. 

The work of the new Marine Stand- 
ards Division has been pushed along with 
the result that the division has recom- 
mended the adoption of a host of S. A. E. 
standards for marine practice. The list 
includes : 

Adjustable yoke rod ends ; plain yoke rod 
ends ; eye rod ends ; yoke and rod end pins ; 
cotter pins ; spark plug shells ; screw stand- 
ards up to 1 % in. ; screw thread tolerances ; 
tap drills ; large diameter screw thread ; lock 
washerB ; square broached fittings ; six-spline 
fittings ; ten-spline fittings ; four-spline fit- 
tings ; carbon steels : screw stock : steel 
castings ; nickel steels ; nickel chromium 
steels ; chromium steels : chromium va- 
nadium steels : silico-manganese steels ; heat 
treatments ; bearing metals ; phosphor 
bronze ; brass casting metals ; manganese 
bronze sheets and rods ; hard cast bronze ; 
gear bronze ; aluminum alloys ; brass sheets 
and strips ; brass rods ; tobin bronze rods ; 
non-ferrous metal tubing; round tension test- 
specimen ; flat tension test-specimen (stan- 
dard) ; flat tension test-specimen (alter- 
nate) ; shock test-specimen; gray iron test- 
specimens; Brinell hardness test; cold drawn 
seamless steel tubes ; bands and strips ; rol- 
ler bearings : carbureter flanges % to 2 in. ; 
carbureter flanges 2% to 3% : flared tube 
unions ; gasoline pipe sizes ; flared tubes, ells 
and tees ; throttle levers ; throttle lever 
throw ; carbureter air heater ; magneto di- 
mensions ; tire-pump base dimensions ; elec- 
tric bulb bases, sockets and plug ends; loca- 
tion of engine number ; oversize cylinders ; 
piston-ring grooves ; storage battery direc- 
tions ; electrical insulation requirements ; 
flexible steel tubing. 

The Tire and Rim Division have finally 
submitted standards for demountable 
rims for military trucks. These stand- 
ards appear to be highly satisfactory. 
The division has suggested special de- 
signs which make the layout of wedge 
rings and side flanges much more simple 
than those proposed by the Quarter- 
master's Department. One type of wedge 
ring will serve for all single and dual 
tires of whatever sectional size, and only 
one section of center wedge ring is 
needed for all widths of dual tires. All 
side rings are also reduced to one type 
which may be used for inner or outer 
flanges of single or dual tires. 



Prest-O-Lite Trade 
Mark Upheld 

Court of Appeals Reverses Pre- 
vious Decision— Prest-O-Lite 
Not Generic Term 

Albany, N. Y., May 2 The term 

Prest-O-Lite is a legitimate trade mark 
and the Prest-O-Lite Co., Indianapolis, 
is entitled to protection in regard to its 
use, according to the decision of Judge 
Crane of the Circuit Court of Appeals of 
the State of New York. 

This is the final decision in the suit 
brought by the Prest-O-Lite Co. against 
Frederick Ray, F. Arthur Haines and 
Daniel R. Smith, doing business as Smith 
& Haines, early in 1913, charging viola- 
tion of the trade mark law of New York, 
which imposes a penalty of $100 on any 
person violating the following regulation: 

"Any person or corporation engaged In 
manufacturing, packing, bottling or selling 
any article of merchandise, put up by him, for 
sale of any bottle, vessel, box. package or 
other receptacle, with his name, trade mark, 
label, or private mark appearing in any way 
thereon, or branded, stamped, affixed, blown 
or impressed thereon may file in the office of 
the Secretary of State and in the office of the 
County Clerk." 

Smith & Haines were alleged to have 
sold one of the Prest-O-Lite Co. containers 
marked with the label Prest-O-Lite and 
filled with acetylene gas manufactured 
by the Searchlight Gas Co. Suit was 
brought in the Municipal Court, where 
judgment was rendered in favor of 
Prest-O-Lite, this being affirmed by the 
Appellate term. The Appellate division 
of the Supreme Court, however, reversed 
the decision and dismissed the complaint 
on the ground that Prest-O-Lite had be- 
come a generic term, indicating the 
article of manufacture, irrespective of its 
makers, and therefore not the subject of 
a trade mark. 

In reversing the decision of the Ap- 
pellate division Judge Crane pointed out 
the exchange system established by the 
Prest-O-Lite Co. clearly connected the 
word Prest-O-Lite with the manufacture 
and established business methods of the 
Prest-O-Lite Co. The court also found 
the fact that the Prest-O-Lite had but a 
limited license from the owner of the 
patent, the Commercial Acetylene Co., an 
important factor in the situation. 

Goodyear Holds Positions Open 

Akron, May 3— The Goodyear Tire & 
Rubber Co., in an effort to stimulate en- 
listment, will hold the positions open for 
those enlisting until their return at the 
expiration of their terms of enlistment. 



Write Your Congressman 

Do not let to-day pass without writing your 
Washington congressman protesting to him against 
the levying of the 5 per cent tax on automobiles at 
the source of manufacture. The article on page 845 
tells all about it. 
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Enroll 40 Truck 
Train Crews 

Four- Year Enlistment in Quar- 
termaster Enlisted Reserve 
Corps for 1360 Drivers 

New York, May 1— The Quarter- 
master Corps, Department of the East, 
through orders issued from Washington 
and transferred through Major Frank H. 
Lawton, is now in the field for crews to 
man forty motor truck trains for army 
work. The Motor Truck Club of 
America will do a large share of the 
work. 

There men are to be recruited into the 
Quartermaster Enlisted Reserve Corps 
and will enlist for a 4-year period with 
but 15 days' compulsory service yearly, if 
so ordered. They will not be called to ac- 
tive service for the government until 
such time as an emergency arises. As 
thirty-four drivers are to be recruited 
for each truck train, the total number to 
be secured will be 1360. 

This work will be carried on in Boston 
and this city through committees. Other 
committees are now in the course of 
formation in Philadelphia and Atlanta, 
Ga. The New York committee will un- 
dertake to carry on the work in the 
States of New York, Pennsylvania, New 
Jersey, Maryland, Virginia and West 
Virginia. 

A similar committee has been formed 
in Boston to obtain recruits in the six 
New England States which will form the 
Northeastern Department of the present 
Department of the East. 

The Southeastern Department will in- 
clude North Carolina, South Carolina, 
Georgia, Florida and Alabama. Head- 
quarters are at Atlanta. 

It is not the intention of the various 
committees to recruit drivers solely from 
the ranks of present-day drivers, as that 
procedure would seriously cripple the 
present industrial transportation life in 
the localities from which such men were 
taken. It is rather the intention to ob- 
tain enlistments from among the ranks 
of those who own or drive their own cars 
and from college graduates who could be 
made into drivers of the highest class 
after a short period of training. 

The truck drivers are enlisted as 
sergeants instead of privates. An enlist- 
ment station for the Department of the 
East has been located at Governors 
Island, but will be moved to the United 
States Rubber Co.'s building at 1790 
Broadway, New York, where application 
blanks may be had. Other recruiting sta- 
tions will be opened at Philadelphia, 
Washington. Buffalo, Rochester, Syra- 
cuse and various cities throughout the 
entire present Department of the East. 

Applicants for enlistment as truck 
drivers must be between the ages of 18 
and 46. They will be examined by a 
special examining board. They will be 
required to keep themselves physically 
fit for military service for a period of 
4 years and to attend each year, if or- 
dered to do so, an army encampment for 2 



weeks only, for which duty they will be 
paid. Men who enlist in this reserve re- 
tain their status as civilians and are only 
required to leave their homes to attend 
an encampment in time of war or threat- 
ened war. 

Truck drivers in the Enlisted Reserve 
Corps will receive $36 a month, and will 
have their railroad fares and general ex- 
penses paid. They will be supplied with 
uniforms the same as enlisted men of the 
Quartermaster Corps of the regular 
army reserve, except for insignia. 

Colleges for Aviation Training 

Washington, D. C, May 2 — Follow- 
ing a conference here between the Aero- 
nautic Division of the Council for Na- 
tional Defense and a number of heads of 
colleges throughout the country, the fol- 
lowing institutions have been designated 
as training schools for army aviators: 
Cornell University, Illinois State, Ohio 
State, California State and Texas State 
Universities, and the Massachusetts In- 
stitute of Technology. 

The War Department will order practi- 
cal aviators to each of these institutions 
as instructors to assist three faculty mem- 
bers from each university who will be de- 
tailed as instructors. In the meanwhile 
each of these universities will send its 
three faculty members to study practical 
aviation problems at the Canadian Train- 
ing School, connected with the University 
of Toronto. 

The Ohio State University has made 
arrangements to use a string of ten avi- 
ation fields being established between 
Columbus and Dayton by a Dayton aero- 
plane company. The two cities will be 
terminals of a regular flying course. 

The Signal Corps has selected ten sites 
for aviation training camps, the greater 
part of which will be opened by July 1. 
The location of these camps is not yet 
announced. 

Goodrich Officials Buy War Bonds 

Akron, May 3 — More than 100 Good- 
rich officials have signed pledges to take 
war bonds and hundreds of minor em- 
ployees have signed to take at least one 
bond each. 

Class Taxation 

The 5 per cent war tax on 
automobiles sold from the fac- 
tory as proposed by the sub- 
committee of the Ways and 
Means Committee in Washing- 
ton should be opposed by every 
reader of THE AUTOMO- 
BILE on the ground that it is 
class taxation. We all stand 
ready to pay our share of the 
$2,000,000,000 war taxes re- 
quired each year. We will 
cheerfully do whatever we are 
called upon, providing it is 
equitable in relation to other 
industries, but we are unalter- 
ably opposed to such class tax- 
ation as this 5 per cent tax is. 



Industry to War on 
5% Tax 

N. A. C. C. and Accessory 
Manufacturers Urge Members 
to Wire Congressmen 

New York, May 3 — The entire auto- 
mobile industry, including automobile, 
parts and accessory manufacturers, is 
being marshalled in opposition to the 5 
per cent war tax on automobiles at the 
source of manufacture by the two na- 
tional organizations, the National Auto- 
mobile Chamber of Commerce and the 
Motor and Accessory Manufacturers. 
Both of these organizations have wired 
their entire membership asking them to 
wire Congressmen and Senators at Wash- 
ington protesting against the 5 per cent 
tax because of its being discriminatory 
and class legislation, but also expressing 
a complete readiness to share an equal 
burden of war taxation with all other 
industries, and favoring the excess profit 
tax as modified to meet war needs. 

Although the telegrams have been out 
but a short time, both the N. A. C. C. 
and the M. A. M. are already flooded 
with replies from members in which all 
of them are unanimous in favoring the 
excess profit tax, but strenuously oppos- 
ing the 5 per cent tax on automobiles at 
the source of manufacture. 

The complete telegram sent out by 
both organizations is: 

"War creating critical situation, work- 
men being laid off, production being cur- 
tailed. Official Washington says that 
Federal tax on automobiles in use is un- 
constitutional and therefore a special war 
tax of 5 per cent on the factory sale 
price of cars is proposed by the sub- 
committee of the Ways and Means Com- 
mittee which has the drafting of such a 
measure in hand. It is impossible to 
charge this extra tax to consumers in 
view of increased prices now paid. In 
co-operation with (N.A.C.C.) (M.A.M.) 
please wire and have others wire Con- 
gressman , Washington, ex- 
pressing readiness to share full and fair 
taxation, but protesting against discrimi- 
nation aimed at automobile industry. 
Washington officials are judging the au- 
tomobile industry by the great prosperity 
of a few rather than the average of the 
many, despite the fact that hundreds of 
firms have failed in the past 5 years. 
Such unconstitutional tax, with other 
burdens of increasing cost, and declining 
markets would seriously affect allied in- 
dustries. We endorse excess profit tax 
on all industries." 

Over half of the membership of the 
N. A. C. C. have responded favorably 
and it now seems certain that there will 
be a recast of the taxation scheme by the 
sub-committee of the Ways and Means 
Committee because of the strong and very 
general opposition by the automobile, 
accessory and parts industries. 

Sweet Back from Europe 

Grand Rapids, Mich., May 3 — George 
Sweet, vice-president of the United Mo- 
tors Co., returned yesterday from Europe. 
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Oakland, Cal., April 30 — The Fageol 
Motors Co. will establish a motor truck 
factory in Oakland and the company will 
produce a new type of truck. The first 
allotment will be for 150 trucks, rang- 
ing in size from 2 to 5 tons, and it is 
expected that deliveries will begin July 
1. The first unit of the factory will be 
50 by 250, concrete and steel. The 
Fageol company became prominent sev- 
eral months ago through the announce- 
ment of the highest-priced passenger car 
chassis — a design fitted with a Hall- 
Scott aviation motor. Later the com- 
pany withdrew from the passenger car 
field temporarily to permit government 
use of the entire Hall-Scott production. 

Milwaukee, Wis., April 28 — Ground 
was broken to-day by the Wisconsin 
Motor Mfg. Co. for a huge machine and 
assembling shop addition, 115 by 275 ft. 
The concern recently increased its capi- 
tal stock from $350,000 to $1,000,000 to 
provide for the extensions and the 
growth of the business. The new facili- 
ties will be available about July 1, it is 
expected. 

Windsor, Ont., April 27— The Ford 
Motor Co. of Canada, London, Ont., will 
build a plant costing $150,000. It plans 
to install a complete plant for enamel- 
ing automobile bodies, including large 
ovens. 

Detroit, April 28 — The Chalmers 
Motor Co. has purchased 6 acres of fac- 
tory land from the City of Windsor, 
Ont., and will begin the erection of a 
two-story factory next week. This build- 
ing will replace the one recently de- 
stroyed by fire. 

Detroit, April 28 — The City of Wind- 
sor, Ont., is negotiating with the Saxon 
Motor Car Corp. for the sale of a fac- 
tory site in Windsor. 

Mount Brydges, Ont., April 26 — The 
Crow Motor Co. will erect a plant at 
London, Ont., to cost $100,000. 

Philadelphia, April 27 — The plant of 
the S. S. E. Co. is completed and will 
soon be in readiness to make $5,000 
chassis. Victor Lee Emerson, president 
of the company, states that although 
nothing will be turned out for several 
months, the plant is sold ahead for 1 
year. 

Plainfield, N. J., April 28 — The 
American Motors Corp. has removed its 
advertising department to the Spring- 
field factory. 

Youngstown, Ohio, April 27 — The 
Republic Rubber Co. is contemplating 
building additions to its plant. Engi- 
neers have been engaged on plans for 
the additional buildings for some time. 
Some of the buildings will probably be 



erected on the 40-acre tract which the 
company owns on the east side of Al- 
bert • Street extension. It is proposed 
to at least triple the present capacity of 
3000 tires a day. Extensions will also 
be made to increase the output of me- 
chanical rubber goods. 

The company also plans to contribute 
its share toward solving the housing 
problem in this city, and will erect a 
number of modern dwellings on Repub- 
lic Avenue, near the plant. 

Pottstown, Pa., April 27 — The North 
American Motors Co. will soon start on 
the construction of its new plant.- The 
building will be 302 by 72 ft., and will 
be located at Queen and Bailey Streets. 

Detroit, May 2 — Packard has placed 
an order for 3000 truck radiators to be 
delivered by June 30. The company 
usually buys 200 radiators per month. 

Watertown, Wis., April 28— The 
Morgan Screw Corp., Newport, R. L, is 
negotiating with a, committee of busi- 
ness men and capitalists of Watertown, 
with a view of relocating its plant and 
headquarters in that city. The company 
asks local capital to take a $50,000 in- 
terest by stock subscription. It agrees 
to dispose of its present plant in New- 
port and move the equipment, valued at 
$69,000, to Watertown, where a new 
plant employing 100 will be established 
if a suitable building is provided at a 
reasonable rental with option to pur- 
chase. It is stated that the company has 
from $85,000 to $100,000 worth of un- 
filled controots. mainly from automobile 
manufacturers. 

Milwaukee, Wis., April 28 — The 
Evinrude Motor Co., Milwaukee, Wis., 
rowboat engines, and one of the largest 
producers of these engines, has pur- 
chased a 10-acre tract of land as a site 
for its new plant, to cost about $250,000 
complete. The Evinrude company will 
engage in the manufacture of engines 
for farm and general utility purposes, 
these being designed to use kerosene and 
the heavier distillates of petroleum as 
fuel, but will continue to make rowboat 
engines. The present plant at 279-281 
Walker Street, Milwaukee, will be aban- 
doned upon the completion of the new 



works. Contracts will be awarded about 
May 28 for the erection of the new 
group, the main buildings of which will 
be a machine shop, 300 by 300 ft., and 
a gray iron foundry, 80 by 200 ft., with 
a 60-in. cupola. A brass foundry unit 
also will be provided. 

Philadelphia, April 27 — The At- 
water-Kent Mfg. Co. has awarded a con- 
tract for the erection of a two-story 
building at Logan and Stenton Avenue. 
The building will measure 14 by 217 ft. 
and will cost $75,000. 

Greenville, Mich., April 28 — The 
Tower Motor Truck Co., recently organ- 
ized by local capitalists, has just started 
operations in its new plant here, and ex- 
pects to be turning out 100 machines 
this year. The building is fireproof, 60 
by 220 ft. 

Logansport, Ind„ May 1 — Work was 
started yesterday on the construction of 
the buildings for the Revere Motor Car 
Co., which will assemble the Revere car, 
using a Duesenberg engine. The build- 
ings will have a floor space of 33,000 
sq. ft., and the plant will have a ca- 
pacity of 2500 cars yearly. The build- 
ings will be finished in 60 days. 

St. James, Mo., April 30 — The Uni- 
versal Motor Truck and Traction Engine 
Co. will probably select a site in this 
city on which to build a $60,000 plant 
The first truck model will be on exhibi- 
tion by June 1. The factory will be com- 
pleted by Jan. 1. The company was or- 
ganized last November. 

Flint, Mich., April 30 — The Chevro- 
let Motor Co. has established a commu- 
nity eating house at its plant, where 
meals are furnished at cost to employees. 

Owosso, Mich., April 27 — The Field 
Mfg. Co., which recently moved here 
from Ionia, will begin shipping truck 
bodies some time this week. The com- 
pany manufactures a %-ton truck body 
in the plant of Republic Motor Truck 
Co., Alma, Mich. 

Milwaukee, Wis., April 28 — The 
Davis Mfg. Co., a large manufacturer 
of gasoline engines for a variety of pur- 



The 5 Per Cent Tax 

• Write your Washington congressman to-day protesting against the 
assessing of the 5 per cent war tax on automobiles at the source of 
manufacture. Do this on the ground that it is class legislation and 
if passed there is a probability it would be declared unconstitutional 
Don't forget that the automobile industry stands ready and willing 
to carry its equitable share of the $2,000,000,000 war taxes that must 
be raised each year. The industry is, however, opposed to class 
legislation. It will pay its share in any increase in the excess profits 
taxed. It will pay its share in gasoline taxes, but opposes class 
taxation. 
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poses, is completing work on a ma- 
chine-shop addition which will double its 
facilities, and on May 1 will break 
ground for a foundry addition, 100 by 
300 ft., which will increase the casting 
capacity by 100 per cent. 

Toledo, May 1— The Mather Spring 
Co. has granted its employees an eight- 
hour working day at ten-hour pay. 

Harvey, III., April 30— The Maxfer 
Truck and Tractor Co. has purchased a 
new plant here, one of the suburbs of Chi- 
cago, for the manufacture of its trucks. 
The new plant is ten times as large as 
the old plant, and production after the 
first of May will be 300 Maxfers per day. 



Detroit, April 30 — The Packard Motor 
Car Co. has indefinitely postponed the 
building of its concert hall and service 
station, which, as reported in a recent 
issue of The Automobile, it planned to 
erect. 

There is a possibility that the Packard 
company's resources may be comman- 
deered in whole or in part and under the 
circumstances created by the war, the 
board of directors has considered it best 
to refrain from any outside enterprise at 
this time. 



Chicago, III., May 2 — A strike of em- 
ployees of the Stewart- Warner Speedom- 
eter Corp. over placing a woman in the 



position of a man who resigned has been 
settled. It lasted but a few days. 

Enger Plant Sale on May 24-25 

Cincinnati, May 2— The plant of the 
Enger Motor Car Co. will be sold at 
public auction May 24 and 25 by Win- 
ternitz & Co., Chicago, for the receiver, 
L. J. Dauner. 

Alter Factory For Sale 

Plymouth, Mich., April 30— The plant 
of the Alter Motor Car Co. is offered to 
the public for sale. It contains 22,000 ft. 
of floor space, and is equipped for the 
assembling of automobiles. 



Cleveland, April 26 — The Chandler 
Motor Car Co. is shipping cars at the 
rate of over 28,000 cars a year. During 
the week of April 14 the company made 
a record shipment of 618 cars. In the 
first 2 weeks of April a total of 1173 
cars were shipped, which indicates over 
2400 for the month, 82 per cent ahead 
of a year ago. Last year total shipments 
were 13,073 cars. The shipments, by 
months, compare as follows: 

1917 1916 

January 715 480 

February 1348 926 

March 2319 1008 

April (2 weeks) 1173 667 

Total 5555 3081 

Detroit, April 28 — On Thursday, 
April 26, the Ford Motor Co. produced 
3100 cars, the biggest day in its history. 
It is stated that April will be the big- 
gest production month the company has 
experienced. 

Jackson, Mich., April 27 — The Bris- 
coe Motor Car Corp. is increasing its 
manufacturing schedule for the spring 
and summer by 5000 cars, and will also 
turn out 2000 Redden truck-makers 
monthly for the next 4 months. The 
Briscoe corporation has received tele- 
gram orders this past week for more 
than 5000 cars. 

Cleveland, April 27 — On the first 
1000 cars delivered by the Jordan Motor 
Car Co. the total replacements from the 
factory amounted to $387.50. This in- 



Production 

eluded no replacements of parts of 
minor equipment. The company has 
shipped to date $1,700,000 worth of cars, 
and the production for the coming year 
will be increased. 

St. Louis, Mo., April 27 — The Max- 
well Motor Car Co. assembling plant 
here is now turning out twelve complete 
Maxwells daily. 

Detroit, May 2 — The Harroun Motors 
Corp. has started production and is now 
building motors. 

Canton, Ohio, April 27— The BeSaw 
Tire & Rubber Co. is planning an in- 
crease in its tire output from 150 to 
500 tires a day. The capital is to be 
increased from $220,000 to $1,000,000. 
New buildings are being planned and 
work will be started on them in the 
near future. About 200 additional men 
will be needed in the plant. 

Kenosha, Wis., April 27 — The first 
trainload of trucks has left the Nash 
Motors Co. plant, comprising twelve 
Jeffery Quads and twenty-eight Jeffery 
All-Purpose trucks, to the H. Barcroft 
White Corp., Nash distributers in Syra- 
cuse, N. Y. This is a new record for 
individual shipments of Jeffery trucks. 

Clintonville, Wis., April 28 — The 
Four Wheel Tractor Co., which as re- 
ported in earlier issues has been or- 
ganized in Clintonville, to manufacture 



Automobile Industry Taxed 

The automobile industry stands willing to pay its just and equitable 
share of the $2,000,000,000 war tax which must be raised each year. 
The automobile manufacturers expect to pay a due proportion of this 
in the form of increased excess-profit taxes. They expect to pay in 
other ways, but are opposed to a 5 per cent tax on the selling price 
of all automobiles when sold from the factory to dealers and others. 
This is class legislation. As such it is unfair legislation. It should 
be opposed by every automobile manufacturer and every person con- 
nected with the industry. Do your part in opposition to this tax. 
Write your congressman at Washington protesting against it on the 
ground of its being class legislation. We are all willing to share our 
burden of war taxation, but we object to class taxation. 



tractors and trucks in which power is ap- 
plied to the four wheels, is beginning pro- 
duction, and expects to have twenty trac- 
tors out during May. The concern is 
capitalized with $125,000, and all the 
stock is taken up except $15,000 worth. 
The tractor is a light machine, designed 
to haul four plows. 

Bay City, Mich., April 27 — The Tu- 
Ford Valve Tool Co. has commenced 
manufacturing its latest Tu-Ford valve 
tool for Fords. This raises the spring, 
and second, it automatically locks when 
the spring is raised, making it easy to 
remove the valve and still insure the 
tool • holding the spring in raised posi- 
tion. The tool also holds the spring in 
place when removing the valve for 
grinding. 

Mansfdsld, Ohio, April 27 — The 
Mansfield Tire & Rubber Co. has reached 
the mark set a week ago in making 1000 
tires and 1000 inner tubes in 24 hrs. 

Jackson, Mich., May 2 — The Hayes 
Wheel Co., is enlarging its plant to in- 
crease its output to 18,000 hubs per day. 

Painesville, Ohio, May 2 — The Collier 
Truck Co. has secured a $12,000,000 con- 
tract from a Cleveland corporation call- 
ing for the delivery of $2,000,000 worth 
of trucks this year. The company guar- 
antees to deliver 500 trucks^ per month. 
New factories are to be erected and 
additional men employed. A Cleveland 
concern has furnished performance bonds 
to protect the Collier company. 

Detroit, May 2— The Reo Motor Car 
Co. shipped a train load of fifty-one flat 
cars, each carrying three pleasure or 
truck vehicles, to Los Angeles dealer 
yesterday. The second shipment will be 
made in 4 weeks on the same set of flat 
cars. The Los Angeles dealer finds that 
train loads come through in 9 to 14 days, 
while less than train loads take 4 to 6 
weeks. He unloads promptly, and has 
arranged with the railroads so that the 
train load of empty flat cars is imme- 
diately returned to the factory for an- 
other shipment. 
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Detroit, May 1 — George W. Dunham, 
president of the Society of Automotive 
Engineers, has returned from Washing- 
ton. Mr. Dunham is a member of the 
board for motorizing field artillery and 
he, in conjunction with the counselors of 
the Society of Automotive Engineers has 
established an office in Washington so 
that the society will be in close touch with 
the government. 

Washington, D. C, April 27— P. A. 
Seiberling, president of the Goodyear 
Tire & Rubber Co., and a director of 
the Chamber of Commerce of the United 
States, has been appointed chairman of 
a new wartime committee of the Na- 
tional Chamber. Mr. Seiberling's com- 
mittee is expected to investigate and rec- 
ommend a plan for taking care of the de- 
pendent families of soldiers engaged in 
the present war. 

Detroit, April 30 — Frank Briscoe, who 
recently resigned from the Briscoe Mo- 
tor Corp., has offered his services to 
Washington through the Society of Au- 
tomotive Engineers and has been called 
East for a conference. 



Detroit, May 2 — Frederick C. Blan- 
chard has been elected vice-president in 
charge of manufacturing of the Detroit 
Lubricator Co. Mr. Blanchard was 
formerly works manager of the Ashcroft 
Mfg. Co. 

Detroit, April 30 — Hugh Chalmers, 
president of Chalmers Motor Co., will be 
one of the speakers at the convention of 
the Associated Advertising Clubs of the 
world, which meets in St. Louis, Mo., 
June 3 to 7. 

Detroit, April 28 — G. U. Radoye, 
whose resignation from the Hudson 
Motor Car Co. was recently announced 
in The Automobile, has been appointed 
assistant to Frank C. Kipp, manager of 
the carriage sales department of the 
Packard Motor Car Co. 



Winnipeg, Man., April 27 — J. R. 
Archibald has been promoted to district 
sales manager of the Maxwell Motor 
Car Co. in Winnipeg and will be the 
manager of the Alberta and Saskatche- 
wan districts. 

Detroit, April 27 — J. R. Collins has 
resigned from the Maxwell Motor Car 
Co. to become vice-president and treas- 
urer of a large eastern concern. He 
was assistant general auditor. 

Pittsburgh, April 28 — H. R. Keeling 
will become advertising manager of the 
Haynes Automobile Co., Kokomo, May 7. 
He has been connected with the mer- 
chandising department of the Armstrong 



Personals 



Cork Co., Pittsburgh. Prior to this con- 
nection, he was for 3 years a member of 
the staff of the Indianapolis Star and 
later was advertising manager of a large 
Indianapolis automobile distributing 
agency. 

Detroit, April 30 — Albert E. Schaefer, 
general manager of the Scripps-Booth 
Corp. was struck by an automobile truck 
last week and is suffering from a broken 
leg. 

Detroit, April 30 — James E. Morgan, 
secretary and treasurer of the Wallace C. 
Hood service bureau, has been assigned 
to the first division of the United States 
Navy, and is in service on the battleship 
Iowa. H. G. Moesta, special representa- 
tive of the bureau, has been transferred 
for service on United States steamship 
Columbia, which entered active service 
April 21 as flagship for the Atlantic sub- 
marine flotilla. D. H. Geddis, sales man- 
ager of the Scripps-Booth Motor Car 
Corp. and Herbert J. Woodall, assistant 
branch manager of the Ford company of 
Chicago, are also on the Columbia. 

Detroit, April 30 — Eddie Pullen, the 
well-known racing driver, has been ap- 
pointed technical expert of the Pacific 
Coast Chevrolet factory. He will travel 
the entire territory supplied by that 
plant and supervise the service of Chev- 
rolet dealers. 

Cleveland, April 30 — Herbert J. 
Douglas has joined the Standard Parts 
Co. and will have an important place 
in its accounting department. Mr. 
Douglas has been with the Sherwin-Wil- 
liams Co. for 14 years, latterly as comp- 
troller. 

Battle Creek, April 30 — A. H. Sollins, 
formerly with the Locomobile Co., is pro- 
moting an automobile factory here. A 
mass meeting was held recently and $26,- 
850 of a necessary $60,000 was pledged. 

Indianapolis, April 30 — Frederick S. 
Lawrie, has resigned as sales manager of 
the Spacke Machine & Tool Co., to give 
his attention to a selling agency which he 
is operating under his own name, with 
offices at 910 Merchants Bank Bldg. Mr. 
Lawrie represents a number of important 
concerns, including: Western Auto Ma- 
chine Screw Co., Elyria, Ohio, standard 
and special screw machine products; 
Transue & Williams Steel Forging Co., 
Alliance, Ohio, heavy steel stampings; 
Metal Specialty Co., Cincinnati, light 
steel stampings; and Spacke Machine & 
Tool Co., special automobile machine 
parts. 

Detroit, April 28 — Ludwig Arnson and 
J. E. Simonds, have respectively been ap- 
pointed in charge of offices established by 



the Duplex Engine Governor Co., in De- 
troit and Chicago. The Detroit office, 
just opened is at 901 Kresge Bldg., and 
the other at 2118 Mailers Bldg. 

Detroit, April 30 — Frank E. Sang- 
bush has been appointed office sales man- 
ager of the Columbia Motors Co. Mr. 
Sangbush has been connected with the 
Abbott-Detroit Motor Car Co. 

Detroit, April 27 — Harry A. Fitzjohn 
has been appointed director of purchases 
for the Hayes-Ionia company of Grand 
Rapids. Mr. Fitzjohn was formerly pur- 
chasing agent for the Springfield Body 
Corp. and resigned to assume his new 
duties. 



Flint, Mich., May 1 — Victor Launeau 
has become chief automobile designing 
engineer of the Pan Motor Co., St. Cloud, 
Minn. The Pan Motor Co. is a new com- 
pany organized under the laws of Dela- 
ware for $5,000,000 to manufacture au- 
tomobiles, trucks and farm tractors. Mr. 
Launeau was formerly research engineer 
of the Buick Motor Co. 

Toledo, May 2— J. H. Hundt has be- 
come supervisor of sales of the Champion 
Spark Plug Co. He was formerly vice- 
president and sales manager of the Atlas 
Auto Supply Co., Chicago. 

Chester Bevans, prominent in the 
Denver automobile trade, will cover Colo- 
rado, Utah, Wyoming and New Mexico 
for the Champion Spark Plug Co. 



ELECTIONS 

Buffalo, N. Y., April 27— The follow- 
ing officers were elected at the annual 
meeting of the board of directors of the 
Pierce-Arrow Motor Car Co.: President, 
Colonel Charles Clifton; vice-president, 
Henry May; second vice-president, W. 
J. Foss; secretary, L. H. Gardner, and 
treasurer, W. C. Wrye. This list of of- 
ficials maintains the present personnel 
except for the election of W. J. Foss as 
second vice-president. 

Mr. Foss was appointed commercial 
manager of the company in October, 
1915. A few months later he was elected 
to the board of directors. He will con- 
tinue to have full charge of all the com- 
pany's selling activities. 

New York, April 30— E. S. Maddock 
has been elected first vice-president of 
the Guarantee Securities Corp., being 
advanced from the second vice-presi- 
dency. Paul Fitzpatrick has been made 
second vice-president, and J. Alexander, 
who has been secretary, has been elected 
treasurer and will serve in both offices. 
John B. Swinney has been added to the 
list of officers as assistant secretary. 
The company recently declared a divi- 
dend of 2 per cent. 
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Metal Prices Feature 
Market 

Government Requirements Big 
— Wage Increases Cause Rise 
in Coal Field 

New York, May 2 — The exact effect 
of war on the metal markets not only 
of the United States but of the world is a 
little more definite than a week ago. 
Last week prominent men of the steel 
industry declared that government re- 
quirements will absorb between 2 per 
cent and 3 per cent of the mill capacity. 
This will amount to 900,000 to 1,300,000 
tons. The steel men also agreed to ap- 
point a committee for the purpose of 
distributing among steel manufacturers 
the various requirements of the govern- 
ment. 

It is the general consensus of men in 
the steel industry that hoarding is still 
continuing by many manufacturers in 
varied lines of industries, notwithstand- 
ing assurances from metal experts that 
the steel demands of the U. S. Govern- 
ment and the Allies would not necessarily 
bring about a scarcity of steel. Further 
assurance is given that at the maximum 
the steel industry of this country is able 
to take care of all war demands without 
hardship to itself or to the consuming 
public. The question of supply is wholly 
aside from that of price. The cost of 
steel production is gradually increasing, 
an advance of from 10 to 15 per cent in 
wages having been started in many plants 
on May 1. 

Pig Iron Advanced 

Pig iron prices have advanced during 
the past week. Orders indicating vari- 
ous demands on the steel market are be- 
ing recorded. France has been placing 
contracts for steel rails for 700 miles of 
tramways and trenches. Washington 
has contracted for 1000 tons of sheet to 
be used in the manufacture of camp 
equipage and powder tanks. 

In the coal market the increase on 
May 1 of practically 20 per cent to 
anthracite workers may result in an in- 
crease in the price of coal ranging from 
60 to 75 cents per ton. There is no 
shortage of coal at the mines but a very 
general shortage of surplus coal through- 
out the country due to lack of railroad 
shipping facilities. The consumption of 
anthracite coal is heavier because of the 
greater use of it by railroads. The late 
spring has increased the consumption. 

Assurances that Argentina is not going 
to place an embargo on hides from that 
country is a welcome report. Our tan- 
neries have been receiving great quan- 
tities of hides from that source and now 
that the supply from certain European 
countries has discontinued, it is corre- 
spondingly imperative to continue our 
supplies from other countries. 

The recent orders from Washington 
directing the country's railroads to give 
coal and iron ore preference over all 
other traffic may relieve the present sit- 
uation. This order will have a potent 



effect on shipments of other materials, 
etc., to the factories. 

In lieu of arbitrary price fixing by the 
U. S. Government, it is expected that 
efforts will be made in the direction of a 
curtailment of steel consumption in fields 
not directly connected with the war. In 
this way supplies will be conserved and 
price reductions follow, as a matter of 
course. In the opinion of the steel trade, 
the prices are attributable to the buying 
of far in excess of needs. Consumers 
have rushed into the market in a panic 
in an effort to provide against future 
needs without regard to the effect of 
their action on prices. Experts state 
that Government demands will not bring 
about a scarcity of steel. At the maxi- 
mum, the steel industry of this country 
is able to take care of all war demands 
without hardship to itself or to the con- 
suming public. 

The rise of $5 a ton on Bessemer and 
open-hearth steel featured the activities 
of the metals markets last week. Both 
are now quoting at $80, the highest in 
the history of the steel market. 

Oils were higher, linseed quoting at 
$1.22 a gal., a 2 cent rise, and rapeseed 
oil at $1.35 a gal., a 5 cent rise. Kansas 
and Pennsylvania crude petroleum, how- 
ever, remained unchanged. A rise in 
either of these two, it is stated, is bound 
to force up gasoline prices. Gasoline 
prices are gradually being readjusted 
throughout the country, rise having al- 
ready taken place in St. Louis, Chicago 
and Minneapolis. 
Gasoline Prices Higher 

Apropos of the gasoline situation, 
prices are expected to rise considerably 
due to American and Mexican conditions. 
The American conditions have already 
been explained as due to the tremendous 
demand from the automobile market. 
Mexico, on the other hand, has recently 
decreed that a heavier export tax on oil 
and its derivatives be placed, thus hurt- 
ing the heavy shipments of oil to Great 
Britain. As a result, it is expected that 
Great Britain will place much of its oil 
orders in the United States, thus further 
depleting our supply and forcing up 
prices on the derivatives. Mexico, how- 
ever, is expected to increase its ship- 
ments this year, due to the launching 
of many additional oil carriers. 
Cotton Acreage Decreased 

According to estimates, the cotton 
acreage at the present time shows a de- 
crease of 2.6 per cent as compared with 
a year ago. The propaganda for more 
grain and food crops is the chief cause. 
Makers of tire duck, etc., are expecting 
a large increase in prices. Tire prices 
as a consequence are slated for further 
increases. The cotton season is now 10 
days late, the ground is poorly prepared 
in the eastern states, but unusually well 
in the West. Very little cotton is 
planted. As a result, there will be little 
demand for steel and other metals from 
this field. 

Railroad managers are confronted 
with congestion on the Eastern lines, 
which results in a shortage of cars, al- 
though some improvement is being 
shown from week to week, and until 



Tire Prices Again 
Rise 

Hardman and Delion Quota- 
tions Up 10 to 15%— Tubes 
Up 5% — Rubber Higher 

New York, May 1 — The Hardman 
Tire & Rubber Co. and the Delion Tire 
and Rubber Co. have taken the first step 
in the long expected tire-price increase. 
They have raised their prices from 10 to 
15 per cent. Tubes are up about 5 per 
cent. It is expected that the other com- 
panies will follow suit because of the 
present conditions. Rubber and tire fab- 
rics are advancing again. Yesterday 
the upward movement in plantation rub- 
ber which started late last week received 
fresh impetus on receipt of cables re- 
porting a further advance of at least a 
hi penny in the London market. Added 
to this is the threatened Government 
duty of 20 per cent on all rubber imports. 
The tire fabric mills are all sold up to 
the end of the year and some contracts 
with consumers cover part of next year's 
requirements. The scarcity of Sea 
Island and Egyptian staples has created 
an active demand for Peeler fabrics. 
Standard 17 hi -ounce Sea Island and 
Egyptian fabrics are now about 6 cents 
a square yard higher. 

The following prices will give a com- 
parison of the old and new prices on 
Hardman and Delion tires: 
Delion 

Old New 
Size Price Price 

28 x 3, plain $16.60 $18.50 

34 x 4. plain 35.30 38.83 

36 x 4. plain 37.30 41.03 

Hardman 

30 x 8. plain 315.00 $18.00 

34 x 4, plain 31.90 37.00 

$6 x 4, plain 34.00 40.00 

Low Spelter Prices Force Zinc Downward 
Joplin, Mo., April 27 — Zinc ore 
dropped another ?5 per ton this week 
making the top basis price for choice 
(Continued on page 864) 

the commerce commission has effected 
such legislation as to allow the roads 
to increase freight rates upon the basis 
in which petitions have been made, there 
is little probability of any buying of 
equipment being resorted to until some 
additional revenue is in sight. 

It is stated that the Government in 
its next purchases of copper will pay 
substantially the market price, instead 
of demanding the recent low prices. 

Rubber prices this week hinge on the 
war taxes. The cost of rubber manu- 
facturing will be increased considerably 
if Congress adopts suggestions for im- 
posing a tax on various crude materials 
now admitted free of import duty. A 
tax of 20 per cent has been suggested 
on crude rubber. This would jump the 
present price of approximately $1,500 
a ton to $1,800. Another tax suggested 
provides for 2 cents a pound on unmanu- 
factured cotton. At present the bulk of 
the long staple cotton used in tire manu- 
facture is imported from Egypt. 
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ores in carload lots $75 per ton. The 
range was down to $65 which gives the 
average basis for the week $75 per ton. 
This drop in price brings the price of ore 
to a figure where numerous sheet-ground 
mines may be unable to continue opera- 
tion. Many of the best producing prop- 
erties can not produce concentrates be- 
low $70 with the present prices of sup- 
plies, powder and labor. Most supplies 
have increased in price during the past 
week. 

The slump in prices has been brought 
about by the lower prices for spelter and 
evidence that the smelters themselves are 
making only a small margin of profit is 
shown by the fact that two large smel- 
ters of the American Lead, Zinc and 
Smelting Co. will close down in the near 
future, one at Deering and one at Neo- 
desha for a total of more than 8000 re- 
torts. A smelter at Sand Springs, Okla- 
homa with 8000 retorts is operating only 
a single block of about 600 retorts. Many 
other smelters are working far below 
capacity. 

Lead ore remained firm all week with 
$110 paid for 80 per cent ores. Weather 
conditions have been excellent, heavy 
rains helping the dry mines more than 
they hurt the wet ones. 

GASOLINE PRICE INCREASES 

Minneapolis, Minn., April 26 — Gaso- 
line prices here have been advanced 1 
cent a gallon, making various grades 21 
to 25 cents. 

St. Louis, Mo., April 26 — Gasoline has 
been advanced 1 cent a gallon to 19.4 
cents. Naptha was also advanced 1 cent 
to 18.9 cents a gallon. 

25 Rainier Trucks for Government 

New York, April 27— The Rainier 
Motor Corp. has sold a fleet of twenty- 
five trucks to the United States Govern- 
ment. These trucks are to be used by 
the Navy Department. All of the trucks 
are of the %-ton capacity with express 
bodies. 

Federal Trucks for Red Cross 

Detroit, April 27 — The Federal Motor 
Truck Co. has received orders for four 
3% -ton . trucks for the American Red 
Cross and four 3% -ton trucks for Red 
Cross service in Belgium. 



Embargoes Cut Steel 
Output 

Mills Choked with Finished 
Products Awaiting Distribu- 
tion — Russian Contracts 

Detroit, April 30 — Fresh railroad em- 
bargoes on freight shipments from Pitts- 
burgh have choked the mills with finished 
products awaiting distribution, and it 
may become compulsory to cut down the 
output. 

Concern Over Russian Contracts 

The prospect of having to provide 500,- 
000 tons of steel for construction of Rus- 
sian cars and locomotives in this country 
in addition to meeting domestic and for- 
eign contracts is causing concern in the 
steel trade. The government's present 
requirements which comprise 1,200,000 
tons can be handled, according to the steel 
makers, but they state that the orders 
for Russia will overtax their resources. 

Details apportioning the government's 
tonnage among the mills were arranged 
by a committee of steel companies last 
week. Probably more than 50 per cent of 
the steel needed will be provided by the 
United States Steel Corp. subsidiaries. 

Orders for cars this month have been 
less than 6000, and orders for 60,000 tons 
of steel for car construction have been 
placed. 

Locomotive builders have accepted con- 
tracts for 300 engines this month . of 
which 170 are for foreign roads. About 
50,000 tons of steel have been ordered 
with which to construct these engines. 

Railroad buying of rails totaled 260,000 
tons this week, all of which was under 
contract calling for delivery late in 1918 
and early in 1919 so that no disturbance 
of present mill schedules will result. 

Prices Generally Higher 

There has been considerable activity in 
track supplies, which are now 20 per cent 
higher. Light rails are now $5 a ton 
higher. Other steel products are rising 
in price; bars are up $3; shapes $5 to 
$8, and plates $10 a ton on minimum 
quotation mill shipment and $6 to $10 a 
ton on warehouse shipment. New struc- 
tural work is light. Great activity in the 
interior resulted in the sales of 130,000 



Daily Market Reports for the Past Week 

Material Tue». Wed. Thurs. Frl. Sat. Mon. 

Aluminum, lb 60 .60 .60 .60 .60 .59 

Antimony, lb 34 .34 .34 .34 .34 .34 

Bessemer Steel, ton 75.00 75.00 75.00 75.00 80.00 80.00 

Copper, Elec, lb 30 .30 .30 .30 .30 .30 

Copper, Lake, lb 29 .29 .29 .29 .29 .30 

Cottonseed Oil, bbl 15.35 15.50 15.70 15.85 16.00 16.03 

Fish Oil, Menhaden, Brown, gal 78 .78 .78 .78 .78 .80 

Gasoline, Auto, gal 24 .24 .24 .24 .24 .24 

Lara Oil, prime, gal 1.80 1.80 1.80 1.85 1.85 1.85 

Lead, 100 lb 9.13 9.13 9.13 9.13 9.13 9.50 

Linseed Oil, gal 1.20 1.20 1.20 1.20 1.22 1.22 

Open-Hearth Steel, ton 75.00 75.00 75.00 75.00 80.00 80.00 

Petroleum, bl., Kans., crude 1.70 1.70 1.70 1.70 1.70 1.70 

Petroleum, bbl., Pa., crude 3.10 3.10 3.10 3.10 3.10 3.10 

Rapeseed Oil, refined, gal 1.30 1.30 1.30 1.30 1.30 1.35 

Rubber. Fine Up-River, Para, lb 75 .75 .75 .7S .75 .~1>A 

Rubber, Ceylon, First Latex Crepe, lb 81 .81 .81 .81 .82K 83 

Snlhpuric Acid, 60 Baume. gal 1.5ft 1.50 1.50 1.50 1.50 1.50 

Tin. 100 lb 58.50 58.50 58.50 59.00 59.00 58.75 

Tire Scrap, lb 06M .06K 06M .06*4 MVi .06'/S 



Week's 
Changes 

— 0.1 

+ 5.00 

+ .01 
+ .68 
4- .02 

+ [05 
+ .37 
4- .02 
+ 5.00 



+ .05 

+ .00' 
+ .02 

+ '.25 



tons of pig iron during the past week. 

If increase in steel continues, all cars 
will be forced to increase prices at the 
rate of $90 per thousand by Sept. 1. 

Oldfield Motors To Build Aero Engine* 
in Duluth 

Duluth, Minn., April 27 — A new in- 
dustry to manufacture aeroplane engines 
and employ 100 men in the outset will 
be established here and will be known 
as the Oldfield Motors Corp., and will 
also complete during this season a con- 
tract for 5000 6 hp. engines for gas 
tractors. The airplane engine which will 
be made by this company will be 125 
hp. and will weigh 225 lb. It has met 
with the approval of the aviation section 
of the United States War Department, 
and it is expected that a large contract 
will be placed with the company by the 
Government. The company has taken 
over the old plant here, comprising sev- 
eral buildings, and the main building is 
140 by 160 ft. The president of the 
company is Lee W. Oldfield, and asso- 
ciated with him are John B. Cooper, 
John P. Ernster, Harry M. Giles and 
Alfred Kreig. 

Ford Tractor for England 

Detroit, May 1 — It is reported that 
Henry Ford was visiting Halifax, N. S., 
to which point he accompanied Charles 
E. Sorenson who has sailed for England 
with samples of the Ford tractor, tools, 
jigs, dies and all of the necessary plans 
to enable English makers to promptly 
start manufacture of the Ford tractor. 

290 Tractors in Washington 

Spokane, Wash., April 30— There are 
290 tractors in use in the State of Wash- 
ington, out of the total of 34,371 in the 
United States, according to figures given 
out by the United States Dept. of Agri- 
culture. 

220,000 Illinois Licenses to Date 

Chicago, April 27— To date 220,000 
automobile licenses have been issued in 
Illinois. The total number of licenses 
issued during 1916 was 248,429. Owing 
to the volume of work imposed on the de- 
partment, drivers displaying 1916 licenses 
will not be molested until May 16, this 
being the final limit for displaying a 
1917 plate. 

9378 Registrations in Maine 

Bangor, Me., April 28 — Up to April 
16, automobile and truck registrations in 
this State are far ahead of last year's 
record to that date. Automobile regis- 
trations total 9378 and trucks 1408, com- 
pared with 7487 and 860 last year up to 
that date. Dealers have been increased 
from 203 to 246. 

Detroit, May 2 — Clifford V. Herbert, 
who has been working at the De Palma 
Mfg. Co. perfecting his tractor, is ship- 
ping the machine to Suffern, N. Y., for 
demonstration before representatives of 
European countries. 
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Sleeve-Valve Engine 
Co. Formed 

American Co. of Philadelphia 
Headed by Remington Arms 
Company Interests 

Philadelphia, May 1 — The American 
Sleeve-Valve Motor Co., with executive 
offices in the Widener Bldg., has secured 
ownership of the patents covering a re- 
volving sleeve as applied to internal com- 
bustion engines. The sleeve, which re- 
volves between the cylinder wall and pis- 
ton, is propelled by a large positive worm 
gear at the base of the cylinder. All 
moving parts, except the revolving sleeve, 
are of conventional type. 

Manufacturing plans are now in 
progress and deliveries are expected to 
start by fall. The management includes 
men well known in the manufacturing 
field. E. Remington, of the arms and 
typewriter company bearing his name, is 
chairman of the board. P. E. Remington, 
of the same company, is president, and 
has dropped all other interests to prose- 
cute the work of this company. Wilfrid 
Hartley, former treasurer and factory 
manager of the Remington Arms Co., is 
vice-president. 

Among the other officers and directors 
are also a number of prominent men in 
the automobile field, including E. R. Hol- 
lander, former president of the American 
Fiat Sales Co.; T. M. Fenner, of the Wis- 
consin Motor Mfg. Co.; C. P. Hollister, 
chief engineer, formerly with the Stanley 
Electric Co. ; H. S. Evans, vice-president, 
sales manager of the International Time 
Recording Co.; LeRoy Ferry, of Ferry & 
Giol, export merchants, of Barcelona, 
Milan, Paris and Philadelphia; H. R. 
Davis, president of the First Na'tional 
Bank of Freeport, L. I., N. Y., and 
J. E. Fite and Alexander Lawrence, Jr., 
manufacturers in this city. 

NEW COMPANIES 

Cleveland, May 2 — The Supreme Mo- 
tors Corp. has incorporated for $1,000,- 
000, half preferred and half common. C. 
F. Jamison, president, was formerly sales 
manager of the Saxon Motor Car Co.; 
B. S. Cline, vice-president; Chas. F. 
Davies, secretary; A. La very, treasurer; 
Courtney Mitchell, chief engineer; C. F. 
Manning, formerly experimental engi- 
neer of the Continental Motors Co., ex- 
perimental engineer. 

The company will make three styles 
of aeroplane motors with L-head and 
aluminum pistons, four-cycle and six- 
cycle types, each 3% by 5. The twelve- 
cycle type will be 2% by 5. Production 
will be started October 1, when 7500 mo- 
tors will be manufactured during the 
first year and 20,000 the second year. 

Detroit, April 30 — The Consolidated 
Truck & Tractor Co. has been incorpo- 
rated in Michigan by Z. C. Barber and 
Forest M. Keeton to manufacture and 
sell a truck attachment designed by Mr. 
Keeton. Mr. Keeton was formerly a mem- 



ber of the Keeton Motor Car Co. It is 
stated that manufacturing arrangements 
have been completed with a large plant 
in this State for producing these truck 
units and that many contracts have al- 
ready been placed. The capital is $1,500,- 
000, divided into $500,000 preferred and 
$1,000,000 common. 

Adrian, Mich., April 30 — The F. D. 
Truck and Auto Co. has been formed as 
a successor of the Forduplex Co. It is 
said the Duplex Motor Co., Lansing, ob- 
jected to the use of the latter name, al- 
though the Ford Motor Co. gave its con- 
sent. 

Chicago, April 27 — The Oak Mfg. Co., 
has been organized in Chicago to manu- 
facture a six-cylinder passenger car, with 
a hydraulic transmission, and a rotary- 
sleeve engine of the Argyll type. The 
offices are located at present at 108 
South La Salle Street. According to S. 
O. D'Orlow, designer, the new car will 
sell at about $1,560. 

Worcester, Mass., April 27 — The 
Thibert Mfg. Co. has been incorporated 
with a capital of $50,000 to manufac- 
ture automobiles. N. R. Thibert is presi- 
dent and treasurer. 

Fostoria, Ohio, April 27 — The Fos- 
toria Pressed Steel Co. has been incor- 
porated for $100,000 by W. C. Allen, 
C. D. Pifer and Henry Rothcock. The 
company will supply all steel work for 
Allen cars and for steel needed in the 
Dale Body Co., which manufactures 
bodies for the Allen. 

San Francisco, Cal., April 27 — The 
Bulls Eye Tread Tire Co. is to reor- 
ganize with a capital of $3,000,000 and 
become a subsidiary of the Pacific States 
Tire & Rubber Co. A factory for mak- 
ing a new patented tire will be built and 
equipped at Sunnyvale. 

Saginaw, April 30 — The Saginaw 
Auto Body has been incorporated with a 
capital of $100,000 to manufacture au- 
tomobile bodies. The company has pur- 
chased a plant in this city and will start 
production in the near future. 

Los Angeles, Cal., April 27 — The 
Peerless Wheel Co. has been incorporated 
to manufacture automobile wheels. The 
capital is $15,000. The incorporators 
are: F. E. Powers, G. E. Somarindyk 
and R. A. Armstrong, all of this city. 

Owensboro, Ky., April 26 — The 
Franks Tractor-Cultivator Co. is being 
organized by W. L. Franks, who will be 
president and general manager, W. O. 
Hoskins, W. L. Morton, James Jones and 
others, and will be capitalized at $50,000 
to manufacture a tractor-cultivator. 

Lynchburg, Va., April 26 — The 
Double Action Tire Pump Co. has been 
formed with a capital of $50,000. A. T. 
Henderson is secretary. 



$18,750,000 Net for 
G. M. 

Sales Total $120,250,000 for 
112,178 Cars and Trucks for 
. 8 Months 

New York, May 2 — Net profits of 
$18,750,000 are reported by the General 
Motors Corp. for the 8 months' period 
ending March. Gross sales totaled $120,- 
250,000. Compared with the same period 
a year ago profits increased 7 per cent 
and sales 17 per cent. 

Car and truck sales during this 8 
months' period totaled 112,178, against 
86,558 in the same period of the 1915-16 
year. This is an increase of 25,620 
vehicles, or a gain of 29.6 per cent. 

March net profits totaled $2,750,000 
against $1,633,000 in March a year ago. 
This is one of the largest comparative 
gains in any month of this fiscal year. 

General Motors, despite high cost of 
raw materials and the general advance 
in cost of operation, continues to run 
strong in cash. As of April 25 the com- 
pany had in the banks a total of $23,- 
475,000 against $22,576,575 on July 31 
last. In other words, the cash alone is 
$3,475,000 larger than the par of the 
$20,000,000 preferred of the new corpora- 
tion. 

Clintonville, Wis., April 28 — An- 
other four-wheel drive truck company is 
being formed in Clintonville. This is to 
be known as the Clintonville Duplex 
Truck Co. This is not the same concern 
as the Duplex company of Lansing, Mich. 



Middlefield, Ohio, April 26 — The 
Charles Valve Remover Co. has been 
formed with a $10,000 capital by Charles 
Wilkerson, E. H. Brigden and others to 
manufacture an automobile repair tool. 



Dover, Del., April 26 — The First Na- 
tional Finance Corp. has been formed to 
deal in automobiles, loan money upon se- 
curity, etc. The capital is $3,000,000. 
The incorporators are F. R. Hansel], G. 
H. B. Martin, S. C. Seymour, all of Phil- 
adelphia. 



Cleveland, April 27 — The Argue 
Lamp & Appliance Co. has been incor- 
porated with a capital of $100,000 to 
manufacture automobile lamps and other 
accessories. The incorporators are: 
Oscar M. Sheck, F. L. Norman, C. R. 
Welch, Robert McLaughlin and E. P. 
Strong. 

Rochester, N. Y., April 26 — The 
Giant Tire & Sales Co. has been char- 
tered to manufacture tires. The com- 
pany is capitalized at $10,000. The di- 
rectors are: J. M. Johnson, L. Z. John- 
son, A. L. Dutton, E. F. Gamrod and 
J. A. Huber. Offices are in the Carter 
Building. 
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Standard Parts 
Earns 25% 

Company Closes Contracts for 
150,000 Sets of Springs for 
One Car Builder 

Cleveland, April 27 — Earnings of 
the Standard Parts Co. during March 
were at an annual rate of more than 25 
per cent on the common stock, which is 
larger than the rate in any of 3 pre- 
ceding months. The company yesterday 
closed a contract to furnish a leading 
automobile maker with 150,000 sets of 
springs. While word comes from the 
automobile and allied industries that 
some of the companies are feeling the 
effects of the economy campaign, Presi- 
dent Christian Girl says that his com- 
pany has not experienced such effects, 
and adds that a certain automobile 
maker which recently had cancellations 
due to the economy movement has with- 
in the same period of time had new 
orders which doubled the number of can- 
cellations. 

Wilson Body Secures $1,000,000 

Bay City, Mich., April 80— The C. R. 
Wilson Body Co. has secured $1,000,000 
in 3 and 5-year 6 per cent bonds for its 
plant in this city. The Wilson company 
uses the plant here for wood-working. 

This company is negotiating with one 
automobile manufacturer for a con- 
tract for 30,000 automobile bodies. When 
this contract is closed the company will 
probably greatly increase its building 
and machinery capacity. 

United Motors Co. to Make Trailers and 
Tractors 

Grand Rapids, Mich., May 1 — The 
United Motors Co. of this city will make 
trailers and tractors in addition to its 
present large motor truck line. 

The company is erecting a number of 
buildings for this purpose including a 
woodworking building where the trailers 
will be manufactured. At present the 
trailers are being manufactured by out- 
side concerns. 

The tractor rights were acquired from 
the owner and a number of the machines 
have already been made and operated 
secretly, and found successful. 

New St Paul Interests in Regal Motor 
Car Co. 

Detroit, April 30 — The Lambert in- 
terests in the Regal Motor Car Co. have, 
in great part, changed hands. John Lam- 
bert and Charles Lambert have sold their 
interests in the company, though Bert 
Lambert retains an interest and will re- 
main as a director of the company. The 
Lambert interest has been purchased by 
St. Paul, Minn., capitalists who are 
represented by Frank H. Shaw, now 
treasurer of the Regal company. Mr. 
Shaw was formerly in the banking busi- 
ness in St. Paul. 



F. W. Haines remains as president of 
the company. H. H. Emmons has re- 
signed as secretary and joined the 
United States Navy. He is succeeded 
by M. T. Boden who was formerly the 
treasurer of the company. Other officials 
remain as heretofore. 

The Regal company is now producing 
ten to twelve cars daily and with the 
new working capital, expects to attain a 
capacity of twenty cars per day in the 
near future. 

Price Changes 

Overland Big 4, 3-Pas. Roadster. $835 $880 

Overland Big 4, 6-Pas. Touring. 860 895 

Overland Light 6, 3-Pas. Rdster.. 970 1,010 

Overland Light 6, 6-Pas. Touring. 985 1,025 

Baker R & L, Bx7, 4-Pas. Coupe. 2,800 3,000 

Baker R & L, Jx7, 6-Pas. Brohm. 3,000 3,200 

Premier, 7-Pas. Tourer 1,895 1,985 

Premier, 4-Pas. Rdster 1,895 1,986 

American Six, 6-Pas. Touring. . . 1,285 1,375 

Empire 6, 5-Pas. Touring 1,235 1.285 

Empire 6, 7-Pas. Touring 1,265 1,315 

Empire 4, 5-Pas. Touring 960 1,126 

Kent, 4-Pas. Roadster 985 1,085 

Kent, 5-Pas. Touring 985 1,085 

New York, April 27— The Baker R. 
& L. Co. will raise its prices May 1 
$200 on both of its models. On that 
date the model BX7 four-passenger 
coupe will sell for $3,000. The JX7 dual 
drive brougham five-passenger model 
will sell for $3,200. 

New York, April 27 — The Premier 
Motor Corp., Indianapolis, will raise its 
prices May 1 on both its models. On 
that date both the seven-passenger tour- 
ing car and the four-passenger roadster 
will be raised in price from $1,895 to 
$1,985. 

200 Per Cent Earnings for Michigan 
Copper 

Detroit, May 3 — The Michigan Copper 
and Brass Co. is rumored at earning 
200 per cent, or between $400,000 and 
$500,000, this year. 

*— * 

Prescott Rings Bear Maker's Name 

Webster, Mass., April 28 — The Pres- 
cott Auto Parts Co. has established a 
branch in Chicago at 910 South Mich- 
igan Avenue. Prescott rings hereafter 
will be stamped with the name of the 
manufacturer. 

Military Axle Types 
In its preliminary report of the speci- 
fications of military trucks drafted by 
the War Department in co-operation with 
the Society of Automotive Engineers, 
The Automobile stated that preference 
would be given to final worm drive, which 
information came from authoritative 
sources. When the complete draft of 
specifications for 1% and 3-ton trucks 
was issued it was discovered that all 
types of axles were included. The speci- 
fications with regard to type of drive 
are: 

Type of Drive: The trucks may be 
provided with any suitable standard type 
of drive such as internal gear, bevel gear, 
worm gear or chain drive. Preference 
will be given to that type of final drive 
which provides the greatest amount of 
ground clearance in conjunction with 
provision for retaining grease or oil and 
excluding dirt. 



Fisher Body Earns 
$5.56 a Share 

6 Months' Service Is $1,288,- 
836— Net Income $1,463,836 

—Assets $11,381,788 

New York, April 26— The Fisher 
Body Corp. has filed with the New York 
Stock Exchange the following consoli- 
dated statement of income of the parent 
company and subsidiaries for the period 
Aug. 21, 1916, to Feb. 28, 1917 : 

Profits from operations $1,369,730 

Other Income — interest, rentals, etc. 94,106 

Total net Income *$1,463.836 

Dividends paid on preferred stock. 176.000 

Surplus $1,288,836 

'After allowing for full dividend require- 
ments of 7 per cent on 60,000 shares of pre- 
ferred stock, the balance applicable to the 
common stock is equivalent to $5.56 a share 
earned during the above period on 200,000 
shares of common stock. 

The consolidated balance sheet as of Feb 
28 shows: 

Assets. 

Land and buildings $2,735,591 

Machinery and equipment 1,764,186 

Patents 250,020 

Cash on hand and in banks 642,841 

Accounts receivable 2,282,812 

Raw materials (at cost) 1,939,302 

Work In process (at cost) 1,719,998 

Deferred charges to future opera- 
tions 47.033 

Total $11,381,788 

Liabilities. 

7 per cent cumulative preferred, 

60,000 shares of $100 each $5,000,000 

Balance, as of date of organization. 

represented by 200,000 shares of 

common of no par value 2,111,324 

Notes payable — bank 1,480,000 

Building loans — bank 300.000 

Accounts payable 773.456 

Accruals 200,127 

Reserves — Depreciation, war tax, 

etc 228.042 

Surplus 1.288.836 

Total $ll,38L7t£ 



$417,140 Earned by Paige in Quarter 

Philadelphia, April 30 — The net earn- 
ings of the Paige-Detroit Motor Car Co. 
for the quarter ending March 31 were 
$417,140 which is 23.83 times the pre- 
ferred dividend requirements for the 
quarter. After deducting the quarterly 
preferred dividend requirements of $17,- 
500 there remains an amount applicable 
to the common stock of 26.6 per cent or 
on the basis of 106 per cent per annum. 



Gray & Davis Average $100,000 Monthly 

Boston, Mass., May 1 — Gray * 
Davis averaged $100,000 per month dur- 
ing the March quarter. These earnings 
are only in part from war work. The 
floating debt situation is showing steady 
improvement. In the last few months 
there has been a sharp cutting down in 
the amount of outstanding notes. 



Locomobile Assets $15,218,431 

Boston, April 26 — The Locomobile Co. 
of America, Bridgeport, Conn., has filed 
an abstract of certificate of condition 
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under the business corporation law of 
Massachusetts showing total assets and 
liabilities of $15,218,431.50. Real estate 
is valued at $186,500, and its machinery 
at $2,793,678.34. Merchandise, including 
manufactures, material, and stock in 
process, is valued at $5,395,668.99. Pa- 
tent rights, trade marks, good will, are 
given at $5,494,579.78. The capital stock 
is $6,250,800, paid in, the authorized 
capital stock being $6,500,000. Accounts 
payable total $336,370.23. The funded 
indebtedness amounts to $1,863,500, the 
floating indebtedness to $4,293,457.45, 
and the surplus to $1,585,903.96. Profit 
and loss reserves total $888,399.85. 

$542,000 Profits for Stewart-Warner 

Chicago, April 30 — The Stewart- 
Warner Speedometer Corp. reports profits 
for the first quarter of $542,000 as 
against $571,000 for 1916. This year it 
has been necessary to get up a heavy 
reserve to cover the increase in the 
Federal Income Tax, and in general. The 
business was excellent for March, having 
been the largest month in the history of 
the corporation. 

DIVIDENDS DECLARED 

Mitchell Motors Co., quarterly of 1% 
per cent, payable May 24 to stock of 
record May 10. 

Yale & Towne Mfg. Co., extra of 5 
per cent, payable May 21 to stock of 
record May 14. 

Republic Rubber Co., quarterly of 2 
per cent on common and 1% per cent on 
preferred. 

Studebaker Corp., quarterly of 1% per 
cent on preferred and 2% per cent on 
common, payable June 1 to stock of 
record May 19. 



Automobile Issues 
Stronger 

General Motors, Chevrolet, 
United Motors and Stewart- 
Warner Show Gain 

New York, May 2 — Automobile issues 
were a little stronger last week, occupy- 
ing a prominent position in the activities 
of the securities market. General 
Motors, Chevrolet, United Motors and 
Stewart-Warner were especially active. 
The unusual activity in General Motors 
preferred revived discussion of the pos- 
sibilities of a plan for retiring the pre- 
ferred stock and clearing the way for the 
common. Chevrolet sold up to 102 and 
United Motors, the most heavily traded 
in of all the Curb industrials, swung up 
from a low of 29% to a high price of 
33%. 

United Motors' rise was made easy 
by the fact that heavy selling has been 
going on for a long time, and the stock 
is now technically in fine condition for a 
rise. Stewart- Warner was strong on re- 
port of a record business in March. The 
company is operating to full capacity and 
is booked to the limit for most of this 
year. 



Field Motor Sells Stock 

Grand Rapids, Mich., April 28 — The 
Field Motor Co. is increasing its work- 
ing capital by an issue of $200,000 com- 
mon and non-assessable stock. This is 
a portion of the $300,000 issue available 
for public purchase. 

The Field company manufactures a 



four-cylinder, double-opposed engine, 
using low-grade oils and fuel. It oper- 
ates with a standard carbureter, requir- 
ing no readjustment. One prominent 
tractor manufacturer has a standing 
order for 5000 engines annually, and 
other tractor manufacturers are inter- 
ested. 



Offers Tractor Stock to Public 

Ann Arbor, Mich., April 27 — R. T. 
Dobson, of this city, is offering the stock 
of the One-Man Underslung tractor plow 
and tractor to the public at $10 per 
share. 

Mr. Dobson has purchased the entire 
company and will incorporate it for 
$500,000, of which stock to the amount 
of $250,000 or $300,000 is being offered 
at this time. Instead of selling stock 
now Mr. Dobson is accepting reserva- 
tions. The One-Man tractor is now 
working daily on several farms near Ann 
Arbor. 

Dayton Rubber $400,000 Stock Issue 

Cincinnati, April 30 — The Dayton 
Rubber Mfg. Co., Dayton, will issue 
$400,000 of its preferred stock through 
Chatfield & Co., investment broker. The 
proceeds of the stock issues are to be 
used to finance the construction of a new 
factory in West Dayton. The preferred 
stock will be 7 per cent. The issue is 
callable at 115 and accrued dividends. 
Application to list on the Cincinnati 
Stock Exchange will be made. 

Capital Change 

Albany, N. Y., April 26— The Bijur 
Motor Lighting Co. has increased its 
capital from $650,000 to $2,000,000. 



Automobile Securities Quotations on the New York and Detroit Exchanges 



Bid Aaked 



•Ajax Rubber Co 67)4 

•J. 1. Caw f. M. Co. pfd 83 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

•Chandler Motor Car Co 95 

Chevrolet Motor Co 102 

Fisher Body Corp. com 

Fisher Body Corp. pfd.. 90 

Fisk Rubber Co. com 70 

Fisk Rubber Co. 1st pfd 103 

Fisk Rubber Co. 2d pfd 

Firestone Tire & Rubber Co. com 127 

Firestone Tire & Rubber Co. pfd 106)4 

•General Motors Co. com 108)4 

•General Motors Co. pfd 91 

•B. F. Goodrich Co. com 51U 

*B. F. Goodrich Co. pfd 107 

Goodyear Tire & Rubber Co. com 210 

Goodyear Tire & Rubber Co. pfd 106)5 

Grant Motor Car Corp 5 

Hupp Motor Car Corp. com 3'A 

Hupp Motor Car Corp. pfd 74 

International Motor Co. com 

International Motor Co. 1st pfd 

International Motor Co. 2d pfd 

•Kelly-Springfield Tire Co. com 52 

•Kelly-Springfield Tire Co. 1st pfd 88 

•Lee Rubber & Tire Corp igu 

•Maxwell Motor Co., Inc., com 49 )J 

•Maxwell Motor Co., Inc., 1st pfd 64 

•Maxwell Motor Co., Inc., 2d pfd 31 

M't'er RuMier Co. com \ \ 205 

M : ller Rnhber Co. pfd ... 104)4 

Packard Motor Car Co. com 

Packard Motor Car Co. nfd 

Pai»e-Detroit Motor Car 0> 

Peerless Truck <r Motor Corp 

Portage Rubber Co. com 

Portage Rubber Co. pfd 

Regal Motor Car Co. pfd 

Reo Motor Car Co 3154 

•Saxon Motor Car Corp 471/ 

Springfield Body Corp. com 50 



33)4 
12 
143 



70 
86 
22 

100 
105 

38 

93 

75 
106 

131 

108 

109 
91)4 
51)4 

108 

215 

108 
8 

4)4 

80 

16 

70 

30 

55 

94 

20)4 

S0)4 

67 

31)* 
215 
105)4 
160 
101 

35 

15 
149 

24 

32 
50 
70 



Net 
Ch'ge 

+ y* 



+2 
+4 



— S 
+ )4 
+6)4 
+4)4 
+3H 

— S 

+ )4 



—1 



+2 
+ 1 
— 'A 
+ 1 
—2 

+1)4 
—10 



+4)4 
—2 



+3« 
-2* 

—2 



Bid Asked 

Springfield Body Corp. pfd 100 120 

Standard Motor Construction Co 13 13)4 

'Stewart-Warner Speed. Corp 80)4 81)4 

•Studebaker Corp. com 87)4 88 

•Studebaker Corp. pfd 104)4 106 

Swinebart Tire & kubber Co 65 75 

United Motors Corp 33)4 33 H 

"U. S. Rubber Co. com 57)4 S8)» 

•U. S. Rubber Co. pfd 106)» 108 

•White Motor Co 45)4 47 

•Willys-Overland Co. com 30 30)4 

•Willys-Overland Co. pfd 95)4 96 



Net 
Ch'ge 

—2 

+7 
+2)4 

±5* 
+ % 



"At close April 30, 1917. Listed New York Stock Exchange. 
OFFICIAL QUOTATIONS OF THE DETROIT STOCK EXCHANGE 



ACTIVE STOCKS 



Bid 



Auto Body Co 

Chalmers Motor Co. com 

Chalmers Motor Co. pfd 

Continental Motor Corp. com 7 

Continental Motor Corp. pfd 97 

Ford Motor Co. of Canada 

General Motors Co. com 

General Motors Co. pfd 

Maxwell Motor Co. com 

Maxwell Motor Co. 1st pfd 

Maxwell Motor Co. 2d pfd 

Packard Motor Car Co. com 145 

Packard Motor Car Co. pfd 

Pa : ge-Detroit Motor Car Co 34 W 

Prudden Wheel Co 27'A 

Reo Motor Car Co 32 

Studebaker Corp. com 

Studebaker Corp. nfd 

C. M. Hall Lamp Co 23 



Aeked 

31 



Net 
Ch'ge 



INACTIVE STOCKS 



Atlas Droo Forsre Co. 

Kelsey Wheel Co 

Regal Motor Car Co. 



754 
99 
280 



151 

100)4 
35 

32X 



25)4 



26'A 



+4)4 
+3)4 
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Tractor To Solve 
Food Problem 

More Needed to Increase Crop 
— Horning Talks on Ulti- 
mate Tractor Engine 

Minneapolis, April 30 — The impor- 
tance of this city, and this section of the 
country, in the solution of the problem 
of the world's future food supply was 
emphasized by H. L. Horning, address- 
ing seventy-five members of the Minne- 
apolis Section of the Society of Automo- 
tive Engineers, because here is concen- 
trated the center of the food supply of 
the United States and tractor industry. 
He said: 

"The tractor is the solution of the food 
problem. The difficulty now is to get 
material and labor for the industry. To 
increase the supply of tractors is the call 
of to-day." 

As chairman of the S. A. E. committees 
on tractors and fuel, Mr. Horning re- 
ported a conference with the National 
Council of Defense and its agreement of 
the importance of the tractor in the food 
problem as being capable of greatly in- 
creasing the crop. He reported progress 
in standardizing fuels and probable low 
cost as the result of new processes of 
cracking. The gist of his morning paper 
was that the four-cycle, four-stroke ver- 
tical type, with the early application of 
kerosene, is the ultimate type of tractor 
engine. 

This should be capable of delivering 
16 to 40 hp. continuously without distress 
at full load, or over, at from 760 to 1230 
rev. 

Questions by members brought out the 
importance of understanding the com- 
bustion chamber in developing the en- 
gine and determining correct compres- 
sion, that the lightest compatible lubricat- 
ing oil should be used and that constant 
level splash is the best lubricating sys- 
tem, though force feed also has pos- 
sibilities. 

Technical Board Formed by Packard 

Detroit, April 30 — Because of the in- 
creasing importance of standardized serv- 
ice the Packard Motor Car Co. has 



formed a technical service board com- 
posed of experts from the eight largest 
points in the Packard organization. The 
board will convene monthly at the factory 
under the chairmanship of C. R. Lester, 
who is the technical service manager. It 
is the intention of the organization to 
consider in detail general conditions of 
service. 



New Tractor Uses Oscillating Driving 
Drums 

Detroit, April 30 — William Turner, a 
ranch owner of Washington, has invented 
a tractor and successfully demonstrated 
it on his western farms. The tractor 
weight is evenly distributed on two large 
driving drums which oscillate, and enable 
the tractor to cover any uneven surfaces 
of ground. It is constructed with a low 
center of gravity to allow it to be driven 
on side hills without turning over, is 
driven by a gasoline engine and has a 
large platform for carrying heavy loads 
of farm products. It will turn in its own 
area. 



Smith Attachment Converts Fords into 
Farm Tractors 

Chicago, April 30— The Smith Form- 
A-Tractor Co. has recently organized in 
Chicago by practically the interests now 
controlling the Smith Motor Truck Corp. 
and will place on the market an attach- 
ment for converting the standard Ford 
touring car into a farm tractor. The at- 
tachment will sell for t $255 and it is 
stated that any Ford can be made a trac- 
tor in 15 minutes without the necessity 
for any machine work. 

The attachment consists of a channel 
section frame which attaches to the Ford 
front axle, extends under the Ford 
chassis beyond the rear axle and is con- 
nected with a dead tractor axle made of 
2-in. cold rolled steel which is designed 
to receive two tractor wheels. The work 
of transformation is completed by remov- 
ing the Ford rear wheels and replacing 
them with driving pinions designed with 
a keyway, to fit into the key of the Ford 
axle, the driving pinions fitting over the 
brake drums and brake bands and retain- 
ing all the braking features of the Ford 
car. 




Smith Form-a-Tractor, which converts a Ford Into a tractor In 15 mln. without 

machine work 



Urges Standard 
Ignition Parts 

H. E. Rice Emphasizes Heavy 
Expense Entailed by Great 
Number of Special Parts 

Philadelphia, April 26 — The neces- 
sity of standardizing certain parts in con- 
nection with battery ignition systems was 
emphasized at the monthly meeting of 
the Philadelphia Section, Society of Au- 
tomotive Engineers, held in this city to- 
night. The speaker, H. E. Rice, sales 
manager of the Atwater Kent Mfg. Co., 
was emphatic with regard to the needs of 
standardization. The large number of 
small fittings needed because of special 
installations gave rise to the suggestion 
and Mr. Rice believes that one or two 
standard ignition mountings could satis- 
factorily take the place of the large va- 
riety now used. Mr. Rice further sug- 
gested that ignition makers as well as 
manufacturers of motors and complete 
cars would welcome such activity in 
standardization work. 

Here is how Mr. Rice expressed him- 
self on this: 

"The general details of ignition instal- 
lation are in great need of standardiza- 
tion, and it is a relief to realize that the 
standards committee have this general 
subject under consideration. At present 
the vast number of special fittings 
and special installations required is an 
enormous manufacturing burden and an 
important cost factor. Any standard- 
ization which will make it possible for 
one or two standard ignition mountings 
to take the place of the large variety now 
used should be welcomed. 

"It should be possible to standardize 
the socket or mounting which holds the 
ignition distributer so as to make all of 
them interchangeable. I will submit 
photographs showing six different dis- 
tributer shanks which the concern with 
which I am connected now furnishes to 
various car manufacturers, and even 
with six shanks from which to choose, 
we are still frequently asked to manu- 
facture special shanks. 

"The ignition drive shaft and connec- 
tion is another detail worthy of compari- 
son. We now must make up a wide va- 
riety of shafts as well as shanks, and the 
shaft situation is even more serious be- 
cause we must be able to supply them for 
four, six and eight cylinder motors, mul- 
tiplying the necessary varieties by three. 

"Ignition equipment installation can be 
standardized as readily as any other elec- 
trical or mechanical equipment, and it is 
doubtless only a matter of time when it 
will be done. I believe, however, that the 
mechanical details of installation which 
are now suggested for standardization 
are capable of further refinement, reduc- 
tions in some dimensions can be made 
with resultant economies, and it is pos- 
sible that the standards now established 
may have to be supplemented at some 
later time." 

Mr. Rice stated that out of 108 auto- 
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mobile makers eighty-six are to-day fit- 
ting battery ignition systems as com- 
pared with twenty-two using magneto 
systems. Of the latter many are using 
dual magneto systems which he described 
as being virtually battery systems. 

In reviewing the development of igni- 
tion apparatus, he pointed out that igni- 
tion equipment represents only about 1 
per cent of the total cost of the complete 
car, but is 100 per cent important to the 
operation of the car. 
• "Battery ignition," he said, "may be 
divided into two general types and classi- 
fied as open circuit and closed circuit sys- 
tems. In each system* the elements are 
almost identical, consisting of a combina- 
tion, low-tension circuit breaking and tim- 
ing device, a transformer coil with pri- 
mary and secondary windings, and a dis- 
tributing device for connecting each 
spark plug in its proper order to the high 
tension winding of the coil. 

Little Energy Consumed 

"The open circuit contact maker is so 
designed as to close the circuit of the 
transformer coil momentarily for each 
spark, the time interval being uniform 
at all motor speeds. The time during 
which the primary current flows through 
the coil is approximately 0.033 sec. for 
each spark. The current flow for this 
brief instant is about 4% amp. but the 
time is so short that the energy con- 
sumed is almost negligible; a six-cylinder 
system requires less than 0.6 amp. at 
highest motor speed and dry cells are 
economically used for current. 

"In the closed circuit system the same 
elements are used except that the contact 
maker is operated by direct cam action 
and the electrical windings are propor- 
tioned differently. The form of the con- 
tact maker has been evolved from the 
magneto and consists of a simple arm 
carrying a contact point and controlled 
by a spring to bring the contact together. 
The contacts are separated by the action 
of the cam on the timer shaft. 

"By reason of this simple cam action, 
the circuit is closed for a longer time 
interval than with the open circuit sys- 
tem and the contact varies with the speed 
— a long contact at low speed becoming 
shorter as the speed increases. 

"This is a much simpler type of con- 
tact maker than required by the open cir- 
cuit system, but it takes more current, 
and should the circuit be left open with 
the motor closed, the battery will be dis- 
charged at a rate limited only by the re- 
sistance of the primary circuit. 

"The current characteristics of the 
closed circuit system are the reverse of 
the open circuit system. The former 
takes a maximum current when the mo- 
tor is not running, falling as the motor 
starts and reducing with speed. In the 
open circuit system, current consumption 
is zero * at zero speed and increases in 
direct proportion to the speed. While the 
open-circuit system is widely and suc- 
cessfully used, the closed-circuit system 
undoubtedly is simpler in construction 
and its manufacturing cost is consider- 
ably lower. It is therefore in wider use 
than any other type." 



Bad Truck Bills in 
New York 

One Requires Tires Double 
Present Width— Other 
Limits Gross Weight 

Albany, N. Y., April 30— Commercial 
vehicles in this State will be hard hit 
if drastic bills are passed requiring all 
trucks mounted on solid tires to be pro- 
vided with tires double the width of those 
now used. The allowable maximum wheel 
loads would be from 25 to 50 per cent 
less than those recommended by all solid 
tire manufacturers. The Motor Truck 
Club has been fighting this bill and has 
succeeded in having it held off until the 
next meeting of the Legislature. 

Besides the tire load capacities pro- 
posed, the bills, introduced by Assembly- 
man Kasson and Senator Robinson, also 
seek to limit the gross weight of all vehi- 
cles to 28,000 lb., except by special per- 
mit; the gross weight on any axle to be 
20,000 lb.; total weight signs or plates 
attached to each vehicle; limit the length 
to 28 ft. and width to 8 ft.; and regulate 
the speed according to the tire width. 
The last named is unsatisfactory for 
those trucks which use singles in the 
front and duals in the rear. This would 
restrict them to two different speeds. 

N. Y. Traffic Bill Passed 

Albany, N. Y., May 2— The Welsh 
bill for uniform traffic regulations 
throughout the state was passed by the 
Assembly and sent to the Senate last 
night. The bill has been amended so 
that it does not apply to the city of 
New York. It provides a system of 
signals for movements of all vehicles 
and makes the speed limit driving that 
does not endanger other users of the 
highways. 

Crowther Sale Ordered Discontinued 

Buffalo, N. Y., April 27— Sale of the 
property of the Crowther Motors Co. was 
ordered discontinued yesterday in the 
United States district court. The Crow- 
ther company recently filed a bankruptcy 
petition. Helen E. Martens, who holds a 
mortgage valued at $25,000 against the 
company, recently started an action in the 
Supreme Court of Monroe County to re- 
cover on the mortgage which she could not 
proceed after the bankruptcy petition 
was filed. On order by the United States 
district court she can continue her action. 

Status of Foreign Patents in United 
States Unchanged 

Washington, D. C, April 27— The 
status of patents held in this country 
by residents of foreign countries now at 
war with the United States will re- 
main unchanged for the present, accord- 
ing to Thomas Ewing, Commissioner of 
Patents. 

The laws of the United States pro- 
vide that in emergency the Government 
can take over and make use of any 



patents. If the output of any manufac- 
tured article controlled by a patent is 
inadequate, the Government can author- 
ize the manufacture by another concern, 
the amount of damages to be adjusted 
later in the courts. 

All of the warring powers except Rus- 
sia and Germany have agreed to keep 
in force patents already granted to 
enemies. 

Discontinue Time Payments on Trucks 

New York, April 26 — The National 
Bond & Investment Co. and the Empire 
Securities Co., both of Chicago, have dis- 
continued for the time being the handling 
of time-payment paper for truck dealers. 
The Bankers Commercial Corp., this city, 
will not accept any further paper on 
passenger cars, but has not withdrawn 
so far as trucks are concerned. The other 
concerns are continuing in the work 
without serious modification due to war 
finances. 

No Receiver for Gibney Tire 

Philadelphia, April 28— Stockholders 
of the Gibney Tire & Rubber Co., Con- 
shohocken, successfully opposed an effort 
by council to have the Federal Court 
appoint a receiver for the company yes- 
terday. At this hearing before Judge 
Thompson it was alleged that the resolu- 
tion of the Board of Directors admitting 
insolvency was illegally procured. Credi- 
tors claim that the company's liabilities 
are about $800,000, which they allege is 
in excess of its assets. 

Double Tax for N. Y. Automobiles 

Albany, N. Y., April 30— Passenger 
car owners in this State are to be taxed 
doubly as a war measure, according to 
Senate Bill No. 2047, introduced by the 
Committee on Taxation and Retrench- 
ment. It is expected that if this measure 
should pass it would bring into the treas- 
ury of the State about $2,000,000 in ad- 
dition to the taxes already placed on 
passenger cars. The measure would be- 
come effective immediately, and on all 
cars purchased on and after Aug. 1„ 

1917, and up to and including July 81, 

1918, the purchasers would be compelled 
to pay twice as much for license plates aa 
they must pay at present. 

Automobilists have been promised 
that the bill will be amended so that 
any tax paid by them to the Federal 
Government shall be deducted from the 
increase they must pay to the State if 
the bill becomes a law. 

Auto-Kamp Co. Enlarging Plant 

Saginaw, April 30— The Saginaw Au- 
to-Kamp Co., which makes trailers, is en- 
larging its plant and will increase its 
production to twenty-five trailers a day. 

Wisconsin May Raise Automobile Feee 

Madison, Wis., April 29 — A state 
highway bill providing for a 5,000 mile 
road system connecting every county seat 
in Wisconsin has passed the assembly 
and awaits the signature of the governor. 
An increase of automobile license fees* , 
from $5 to $10 is one of the provisions. 



Digitized by 



Google 



860 



THE AUTOMOBILE 



May S, 1917 



Canada Expects To 
Buy 30,000 Cars 

Sales for 1917 May Reach 
That Total— Farmer Is 
Best Buyer 

Montreal, Que., April 27— Canada is 
expected to buy 30,000 cars in 1917. 
Since 1914 some 20,000 cars have been 
sold annually in Canada. Last year the 
figures reached 28,000. The big auto- 
mobile market is in the middle western 
provinces, where the farmer has become 
the best customer. The profits from the 
crops of the last 2 years have helped to 
swell the sales of the automobile in- 
dustry in Canada. The three western 
provinces, Manitoba, Saskatchewan and 
Alberta, invested $46,000,000 in auto- 
mobiles in 1916, and in tires and acces- 
sories over $7,500,000. The great in- 
crease in sales in the last 2 years means 
that every man who owns a car now 
makes two prospective buyers for some 
.distributor for the coming year. 

Cadillac Wins Honors in Japanese 
Army Tests 

Tokio, Japan, April 30— The Cadillac 
Eight, manufactured by the Cadillac Mo- 
tor Car Co., recently won highest honors 
in a . series of tests arranged by the 
Japanese army. Representatives of five 
American cars were invited to enter a 
competitive demonstration. When all had 
finished the officers asked each one to 
haul a nearby gun up a steep grade. The 
gun weighed 2% tons. Three of the deal- 
ers declined to compete, the fourth ruined 
his frame in the attempt, and the Cadil- 
lac was then attached to the gun, got it 
under way in low gear, shifted to second 
speed and negotiated the grade. 

Manly Truck Adds Equipment 

Chicago, April 27 — The Manly Motor 
Corp., maker of Manly trucks, has added 
a kerosene burning equipment costing 
$100 to its Models 30 and 50, 3000 and 
5000 lb. trucks. Other equpiment in- 
cludes electric starting and lighting, 
$125 additional; electric lighting only, 
$75 additional, and enclosed cab in place 
of seat, $36 additional. 

Cassidy Adds Tenion Piston Ring 

New York, May 2— The Edward A. 
Cassidy Co. will handle the sales of- 
Tenion piston rings manufactured by the 
Du Bois Piston Ring Co. The Cassidy 
company has been studying Tenion rings 
which were formerly called Du Bois and 
submitting them to engineering tests for 
several months. The Cassidy line now 
comprises the Conophore, Kimball jack, 
Cassco tire pump, long horn, G-P muffler 
cutout and Tenion piston ring. 

Friestedt Enlarges Scope 

.Chicago, April 28 — Friestedt Mfg. 
Co. is the new name of the Friestedt 
Rim Contractor Co. The change in 



name has been made to coincide with 
the larger scope of the company, which 
is now marketing what is termed a hy- 
dronizer in addition to its rim contrac- 
tor. The hydronizer is a glass container 
which clamps to the intake manifold and 
permits small quantities of water, kero- 
sene or alcohol to be drawn into the mix- 
ture to prevent carbon deposit. 



Prest-O-Lite Wins Freight Increase 
Protest 

Washington, April 30— The Inter- 
state Commerce Commission has found 
in an official opinion that the proposed 
increased freight rating on coppered or 
nickeled cylinders by railroad carriers 
under a Southern classification order is 
not justified, and such increase has been 
denied. The proposed increase was pro- 
tested by the Prest-O-Lite Co., Indian- 
apolis, which showed that it shipped 
cylinders, generally empty, from Speed- 
way, Indianapolis, to charging plants 
throughout the country, the principal 
one being at Atlanta, to be filled with 
gas and sent to consuming points. 

Four styles of these cylinders, valued 
at about $15,000,000, are in use. The 
carriers contended that transportation 
conditions always present with coppered 
or nickeled cylinders and not appertain- 
ing to other cylinders justified an in- 
creased rate. The commission held that 
no reason exists for making a distinc- 
tion as between cylinders coppered and 
nickeled and those not coppered and 
nickeled. 

Dickson Urges Indianapolis To Put Clock 
Ahead 1 Hr. 

Indianapolis, May 1 — George M. 
Dickson, president of the National Motor 
Car & Vehicle Corp., has written a let- 
ter to Joseph E. Bell, mayor of Indian- 
apolis, urging the mayor to issue a proc- 
lamation asking the people and manu- 
facturing interests to set all clocks for- 
ward 1 hr. Mr. Dickson believes this 
should be done as a patriotic measure to 
provide another hour of daylight for 
persons who are tilling ground as a 
means of assisting the Government to 
prosecute its part in the war. Accord- 
ing to Mr. Dickson by far the majority 
of the employees of the National com- 
pany favor such an action. 



50,500 Registered in Georgia 

Savannah, Ga., April 27 — To date 
50,600 automobile tags of the 1917 vint- 
age have been sold by the Secretary of 
State. 

Doble Agent in Detroit 

Detroit, April 30 — The Owen, Gra- 
ham & Starkweather Co. will market 
Doble steam cars in this territory. Its 
quarters are with the Owen & Graham 
Truck Co. Mr. Starkweather will have 
the active management and sales direc- 
tion, but will also continue his present 
position as branch manager of the Buick 
Motor Co. 



7000 Ford Cars 
in Argentina 

Sell for $1,700— Big Sales in 
Camp Areas — 700 Cars 
Behind in Orders 

New York, April 28— A. H. Lloyd 
Davies, assistant to E. H. Hampton, 
manager of the Ford branch at Buenos 
Aires, Argentina, and who has been 
visiting in the United States for some 
weeks, returned to Buenos Aires a few 
days ago. Mr. Davies states that there 
are at present 7000 Ford cars in Argen- 
tina, and that his branch started as- 
sembling last October. The assembly 
branch has capacity for forty cars per 
day, but this number is rarely reached 
due to scarcity of materials. At present 
230 men are employed in the Ford activi- 
ties in Buenos Aires, these being con- 
nected with the assembly work, retail 
and wholesale, service, etc. 

One year ago Ford cars were selling 
for $2,000 (Argentine pesos), but since 
assembly has been started the price has 
been reduced to $1,700 (Argentine 
pesos). Mr. Davies reports that it is 
possible to secure good labor for as- 
sembly purposes. His concern takes 
unskilled help and trains it, which is 
accomplished in a relatively short time. 

Although agricultural conditions have 
been very poor in many parts of Argen- 
tina during the past summer, which 
ended a few months ago, the Ford com- 
pany is behind 700 orders at present. 
In addition to selling touring cars it is 
disposing of many chassis which are 
fitted with delivery wagons. At present 
85 per cent of the sales are going into 
the country or camp areas. There are 
at present seventy Ford dealers in 
Argentina and as many sub-dealers. 
Each year finds the territory of the 
dealers and sub-dealers reduced in area, 
notwithstanding which the sales for each 
is increasing. The Ford company is 
pushing forward its system of country- 
wide salesmanship the same aa it so 
successfully accomplished throughout this 
country. While the Buenos Aires fac- 
tory is serving only Argentina the Ford 
company is working the South American 
territories very carefully. It has at 
present three special men traveling prac- 
tically all through Brazil organizing the 
field. While the Ford branch at Buenos 
Aires is assembling m.stly cars of 60-in. 
tread at present it is expected that soon 
only cars with 66-in. tread will be pro- 
duced. 



Oppose Unjust Taxation ! 

(Continued from page 845) 

chines are going to be content with the 
old model for a year or perhaps longer. 

To-day the automobile industry is in 
no robust condition to absorb such a 5 
per cent class war taxation as this. The 
automobile makers want to pay their 
share and are willing to pay it in the 
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form of excess profit taxes on their 
business as necessary. Under this excess 
profit tax arrangement the manufacturer 
pays proportionately to the government 
on his profits. If he does not make 
money he can scarcely be expected to 
carry his share and would not have to. 
Proportionately as he makes money he 
contributes to war taxation. 

Ford Not Real Criterion 

Unfortunately political Washington 
measures the automobile industry by the 
Ford annual statement. This has been 
known for a year or so. Heretofore it 
has been accepted, but not considered 
serious. To-day this estimate of the in- 
dustry is serious and must be counter- 
acted. 

Ford is not and should not be con- 
sidered a correct criterion of the indus- 
try. His business in proportion to 
others is greatly abnormal. The Ford 
business is practically without parallel. 
Washington fails to realize that too many 
of our automobile companies have been 
doing a large production business on 
too small, in fact ridiculously small cap- 
ital. They have been able to do this so 
long as the curve of demand and pro- 
duction and prices was favorable. But 
with war, higher materials and decreased 
production and war taxes, together with 
slackening of demand, several will be face 
to face with financial situations that they 
thought impossible a few months ago. 

These are days when the automobile 
industry must look the situation square 
in the face. The facts must be put in 
black and white. It is no time to de- 
pend too generously on to-morrow. To- 
morrow is too uncertain a factor. No- 
body can properly gage it. The auto- 
mobile industry must curtail. 

Production Reduced 

Already production is being cut down 
from 25 to 40 per cent by many important 
concerns and others will have to follow in 
the wake of them. Too many dealers 
are now stocked full of cars. The first 
quarter of 1917 was the biggest auto- 
mobile production quarter of the indus- 
try. Manufacturers kept up production 
schedules and have loaded the dealers. 
These dealers find cars not moving as 
rapidly as they expected. Late spring 
weather is holding back many sales. A 
great many others are being held back 
because people refuse to make heavy in- 
vestments in the present day, when prices 
for every commodity are going higher 
and higher. While cancellations are not 
very conspicuous at present, dealers re- 
port failure to make many sales which 
were expected to be closed weeks ago. 
Such conditions are general and should 
serve as warning to automobile manu- 
facturers. These are not days of expan- 
sion but days of judicious contraction 
and protection. 

The present time is particularly in- 
opportune for class legislation of this 
nature. There are two reasons for this: 

Reason 1. The government has no 
right to resort to class legislation which 
taxes one industry and not others. 

Reason 2. It is poor policy to attempt 
to place class legislation burdens on an 



industry at a time when for various rea- 
sons it gives indication of depression and 
slackening, such as the automobile in- 
dustry does to-day. 

In many States consumers may have to 
face heavily increased registration taxes. 
In addition, in all probability, a 2 cent 
per gallon tax may be placed on gasoline. 
Some of these measures must become law. 
We are in war and have to raise approxi- 
mately $2,000,000,006 per year and the 
automobile industry will have to bear 
its legitimate share, and bear is cheer- 
fully. 

Coffin Opposes 5 Per Cent Tax 

Howard E. Coffin of the Council of 
National Defense, said to-day the auto- 
mobile manufacturers of the country were 
united in their willingness to aid their 
country in the present emergency as far 
as paying a fair and just proportion of 
war taxes was concerned, but that they 
would protest against such a tax at the 
source as is reported to have been recom- 
mended by the sub-committee of the 
ways and means committee. 

Mr. Coffin said such a tax, in addition 
to the excess profits tax, which is ex- 
pected to be increased, would not be 
equitable from any viewpoint, and es- 
pecially in view of the support the motor 
industry is giving the government. No 
hearings are to be held by the ways and 
means committee, and any action taken 
by motor interests after a bill is reported 
out will have to be in connection with in- 
dividual members of Congress. Congress 
has always heretofore shown an inclina- 
tion to treat the motor industry fairly. 

France Feels Gasoline Shortage 

Chicago, April 29 — According to a 
cable received by the Chicago Daily 
News, strict measures are being taken 
by the French minister of supplies, M. 
Violette, for conserving the use of gaso- 
line. Only 8 gal. a week is allowed to 
users of automobiles which do not come 
under the category of public interest, 
such as taxicabs, ambulances, etc. These 
cars are allowed 14 gal. 

Studebaker to Build New Machine Shop 

South Bend, Ind., May 1— Plans for 
a new concrete and steel machine shop 
to be 225 by 576 ft. have been announced 
by the Studebaker Corp. The building, 
which is to be erected as soon as possible, 
will comprise only one-fourth of the 
entire structure which the company in- 
tends to build in the near future. When 
the entire one-story building is com- 
pleted it will measure 428 by 1000 ft. 

Fickling Adds Storage Department 

New York, April 30 — The Fickling 
Enameling Corp., Long Island City, has 
added to its plant a department for the 
storage of cars and bodies. Following 
are the rates: Closed cars, first month 
$12, additional months $8.50; touring 
cars and runabouts and chassis, $10 and 
$7.50; closed bodies, $8 and $6.50; tour- 
ing bodies, $6.50 and $5. These prices 
include jacking up cars and supplying 
covers. 



Harkness Takes 
Sheepshead 

Pays Off $2,135,161 Mortgages 
on Speedway— To Manage 
It Himself 

New York, May 2— Another interest- 
ing chapter in the history of the big 
Sheepshead Bay Speedway was written 
yesterday when the property was offered 
at auction. The sale was the result of a 
foreclosure auction brought by Harry S. 
Harkness against the Sheepshead Bay 
Speedway Corp. As a result Harkness 
is now in complete possession, on a bid of 
$1,300,000. The indebtedness against 
the property amounted to $2,135,161.86. 

The property, which consists of the 
speedway, stands, buildings and exten- 
sive grounds, was offered in two groups. 
The first group contains that property 
exclusive of the speedway; the second 
group contains that property embrac- 
ing the motordrome, ground, stands, etc. 
The property was finally knocked down 
to Harkness on the above bid. 

Mr. Harkness, it is stated, will manage 
the affairs of the speedway himself. His 
1917 plans are undecided. He has had 
several of his racers on the speedway 
lately, however, which practically indi- 
cates his intentions of entering the 1917 
racing events. 

Three Short Races at Cincinnati 

Cincinnati, April 29 — The Cincinnati 
Speedway officials have substituted three 
opening races instead of the amateur 
event scheduled for May 30. There will 
be a special race for Fords at 20 miles 
with three cups, valued at $100, $75 and 
$50, as prizes. A stock chassis 20-mile 
race is scheduled with cups as prizes 
valued at $150, $75 and $50. There will 
also be a special invitation race of 30 
miles for Class E non-stock cars. The 
prizes will be three cups, valued at $200, 
$100 and $75. These races will precede 
the 250-mile event. 

A purse of $25,000 has been offered 
for the 250-mile race, divided into $10,000 
for first; $5,000 for second; $2,500, third; 
$1,750, fourth; $1,500, fifth; $1,100, sixth; 
$900, seventh; $800, eighth; $750, ninth, 
and $700, tenth. 

Four entries to date have been made, 
as follows : Ostewig Special, driven by S. 
Ostewig; two Super-Six Specials, entered 
by the Hudson Motor Car Co., and driven 
by Mulford and Vail; and the Omar 
Special, driven by Omar Toft 

Three Foreigners to Enter Cincinnati 
Races 

Cincinnati, April 30 — Joseph Chris- 
tiaens, Enrico Cagno and Jacob Scales 
have entered for the Cincinnati speedway 
race May 30. Christiaens is in the Bel- 
gian aviation corps and Cagno and Scales 
are attached to the Italian army. Chris- 
tiaens will drive an English Sunbeam and 
Cagno and Scales will drive Fiats. • 
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Debt and Efficiency 

FINANCIAL worries in the mind of the worker 
are much like a wrench in the gears of a machine. 
Destruction of productive ability, discord, costly 
mischief are the results. Every employer knows 
that great damage and injury is wrought when his 
workers become involved in debt: 

The Cadillac Motor Car Co. has discovered a plan, 
recently described in The Automobile, that over- 
comes this evil. It is a plan that delves to the very 
foundation and forestalls garnisheements, settle- 
ments with creditors, conferences with merchants 
and the mental agony the worker, involved, must 
suffer. 

The company discovered that $2,000 a year was 
left in its treasury by workers who failed to claim 
their wages — money commonly termed unclaimed 
wages. This sum is now turned over to the Cadillac 
industrial relations department and placed under the 
supervision of the company's attorney, who extends 
legal advice to employees. Workers in debt be- 
cause of family illness or other reasonable cause 
visit the attorney, explain their troubles and make 
loans from the unclaimed wage fund. 

The loans are repaid in installments depending 
upon what the employee believes he can pay weekly. 
He is cautioned against setting too high a figure. 
And the only security is his "word." 

The plan has been found successful. It develops 
a loyalty toward the company, frees the workers 



from hounding creditors and leaves them at liberty 
to think about their work. 

It is a plan that other employers may, wisely, 
adopt. A canvass of the industry reveals that nine- 
teen companies, including some of the largest and 
many of the smallest, have unclaimed wages amount- 
ing to $25,329.74, which is credited to profit and 
loss or to the reserve fund. The average is approxi- 
mately $1,300 and is apportioned and controlled ac- 
cording to the number of employees in each plant 
Thus it is, in most cases, sufficient to allow every 
concern to devote its unclaimed wages to the pur- 
pose of helping its employees. 

Combined Buying Power 

BUYERS throughout the country are combining 
into a national organization. These men, who 
annually spend hundreds of millions of dollars, can 
be a wonderful power for good when combined into 
a national unit of sufficient size to have a consider- 
able voice in the affairs of the world. Branches in 
local centers can afford chances for an exchange of 
ideas, opinions and news which will be of the utmost 
value in keeping in touch with the markets of the 
world. 

Buymanship is just as important as salesmanship 
in establishing a profit on a manufactured article. 
The organization of a great body of men who make 
it their life study to efficiently purchase goods can 
improve the ethics of salesmanship and buying to 
a wonderful degree, besides eliminating practices 
which cause waste and loss. When the great crowd 
who gathered at the recent salesmanship congress in 
Detroit is remembered, a crowd which the President 
of the United States felt it was worth his while to 
address, the possibilities of what lies on the other 
side of the buying fence may be realized. 

A branch of the National Assn. of Purchasing 
Agents has just been established in Detroit. As is 
natural in that city, the nucleus of the local organ- 
ization was largely made up of men in the auto- 
mobile and allied industries, although the purpose 
is to expand this at once to other industries. Simi- 
lar movements are going on at other points and the 
entire movement is so natural that the wonder is it 
has never before gained the impetus that it deserves. 

Hands Across the Sea 

CO-OPERATION in furnishing tractor informa- 
tion to meet the pressing food problems of the 
day offered by cable to the Institution of Automo- 
bile Engineers in England and the Automobile Club 
of France by the Society of Automotive Engineers 
met with immediate appreciation and cordial re- 
sponse. This offer is another step toward closer re- 
lationships with European automobile engineers. 
Continued team work toward common ends should 
do much to advance the science of building automo- 
biles and motor trucks as well as farm tractors. 
If relations thus fostered by the war are developed 
as they should be in the future the entire industry 
should be greatly benefited. 
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Doing' Our Bit 




rr HESE bonds are to be issued in all sizes 
A from $100 up, it is understood. At the rate 
of $2 a week one of these bonds may be bought 
in a year. The entire issue of $7,000,000,000 
means the equivalent of 70,000,000 bonds of 
the $100 denomination. To absorb this loan, 
America's first popular contribution to the ex- 



penses of the war, bonds must be bought by the 
population of the United States on the basis of 
$100 worth to each one and one-half persons in 
the country. Of our 105,000,000 people there 
are millions who cannot afford even the $2 a 
week required to buy one $100 bond in a year. 
It is up to "You" to absorb the surplus. 
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War Reveals Defects in Design 

Clean-Cut Motor Design Important — Troubles with Lubrication 
— Thermo- Syphon Cooling Difficulties — Exhaust Manifolds Must 
Be Adequate — Chassis and Engine Accessibility Criticised 

By W. F. Bradley 

Q EDITOR'S NOTE — In this article Mr. Bradley, special cor- 
respondent of THE AUTOMOBILE with the allied armies, outlines 
in detail the chief troubles and defects brought out by war in the 
design of cars and trucks in the Italian service. During his work 
' ' of several months as an ambulance driver, Mr. Bradley was in 

daily contact with army vehicles and the men handling them, so 
h^ knowledge of the subject is at once accurate and comprehensive. 



INFINITELY more severe than the most difficult trials 
of automobile and motor-truck construction at the 
factories or in ordinary service is the great test of 
war. Moreover, special demonstrations of endurance, 
economy and performance usually start with a vehicle in 
good condition and manned by skilled drivers and, me- 
chanics. In war work, equal results must be attained 
with cars and trucks handicapped by a record of hard 
service and in the hands of mediocre drivers and without 
mechanical experts near to render repair service. A de- 
fect which can be tolerated in private service, because 
it is nothing more than an inconvenience, and can be 
prepared for and met under the most advantageous con- 
ditions, becomes a curse under active war work. 

It is the intention in this article to point out some 
of the defects and weaknesses of Italian cars and trucks 
which have revealed themselves under active service. By 
this is not meant convoy work 15 or 20 miles behind the 
lines, where roads are good, shells 
are unknown, and, with proper or- 
ganization, conditions need not be 
very much more severe than in pri- 
vate service. The experience covers 
vehicles which are constantly under 
fire. There are thousands of such 
vehicles on the various fronts of Eu- 
rope. The expression "under fire" 
does not imply stretches of road on 
which shells are falling as thick as 
hailstones in a storm, nor has it 
very much in common with the il- 
lustrations prepared by artists 
thousands of miles from the front. 
Flying shell splinters are only seen 
by artists of imagination, but they 
are felt and heard daily, hourly by 
every automobile driver attached to 
the front-line forces. Working un r 
der fire does not mean that a car 
is disabled every time a shell bursts. 
Only mules and horses are irre- 
trievably lost by splinters of shrap- 
nel. An automobile may be within 
effective distance of hundreds of 
exploding shells, and, unless some 
essential organ happens to be hit, 
emerges none the worse for it. 

The term does imply running 
over roads which can never be re- 
paired, if we refuse to recognize 
the dumping of earth and bricks as 
••epair work; it means going over 



those roads at a fast pace, for it is beyond human nature 
to keep the foot off the accelerator pedal when the whistle 
of incoming shells is heard;' it means driving at night in 
such black darkness that even the glow of a lighted ciga- 
rette in the mouth of a mechanic on an approaching vehi- 
cle is helpful and welcome ; it means garaging the cars in 
some wrecked courtyard probably inches deep in mud ; it 
means no facilities for washing, other than the river or a 
stream, when business is slack; it means doing all repair- 
work in the open air, with shells passing overhead in both 
directions; it means satisfaction with a very meager set 
of tools. 

Clean-cut motor design is very much more important 
to the driver in the war zone than would appear at first 
sight. The conventional L-head type, with inclosed valves, 
bolted-on ribbed exhaust manifold — a straight length, in- 
tegrally — cast intake manifold, with carbureter bolted 
direct to the cylinder casting, magneto and pump driven 




Upper left — Here rear wheel brake adjustment is correctly placed under the floorboards. 
Upper right — A neat design of truck engine. Fan does not sweep a sufficient area of the 
radiator. Lower left— A good example of valve stem accessibility, but exhaust Is 
restricted by sharp bend In manifold — this Is almost inevitable with dashboard radiator. 
Lower right — A good example of clean Italian design. A Spa truck motor with water 
pump In cylinder casting and fan driven off same shaft 
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An ambulance with a broken axle about to be towed by a truck 



from a cross shaft in front of the motor, and a belt- 
driven fan, constitute the cleanest motor, the most acces- 
sible, and the easiest to maintain. A motor of this type, 
which can be cleaned in 5 min. with the aid of a kerosene 
brush and a rag, is much more likely to be kept in proper 
condition by the average driver than an engine of com- 
plicated and inaccessible design. 

Clean-Cut Engine Design Important 

The valuable features of a valve-in-head motor are 
fully recognized, but they entail considerably more work 
than the type just described. There are eight push rods 
which call for very much more frequent adjustment than 
the inclosed tappets of the L-head motor. There are eight 
rocker arm ball joints which must be oiled once a day at 
least ; there are four valve rocker shaft grease cups which 
also need daily filling. In hot weather, and if poor quality 
grease is given out, the lubricant will liquefy and disap- 
pear at such a rate that the cups have to be filled twice 
a day. This is unnecessary labor. On some engines the 
governor and timing gear housings have to be filled sepa- 
rately. This is a small matter on peace service, but it 
is very objectionable on strenuous war work. There is 
no necessity for a couple of long small-diameter breather 
tubes which also act as oil fillers. A very much better 
arrangement is a single big-diameter filler which also acts 
as breather. This naturally raises the question of oil 
control. The method of determining the level by a cock 
is not satisfactory, for if it is inside the mudpan it 
cannot be seen, and if outside, the mouth of the cock is 
very quickly coated with mud and rendered useless. A 
float and indicator arrangement was also found unsatis- 
factory owing to its liability to wedge, and on more than 
one occasion the float came adrift and was battered 
out of recognition by the connecting-rods. A float with 
a vertical rod was also unsatisfactory, for unless pro- 
tected by a tube the rod was liable to be bent or broken. 
The most satisfactory method observed on the Italian 
front was that adopted by Fiat, and consisting of a big- 
diameter filler and breather, with a hinged, clip-down 
top; and below it, at the correct height, another mouth 
with a hinged cover, allowing the driver to look into the 
crankcase. To fill, the two lids were opened, and it was 
impossible for the driver to make any mistake about the 
level or to put in too much oil. It would overflow from 
the lower inspection hole when the correct height was 
passed. The only defect of this arrangement was the 
absence of a filter in the mouth of the filler. This filter 



should have a big surface and be not very 
easily withdrawable, so that drivers will 
not be tempted to pour oil in direct. 

War experience shows that an oil indi- 
cator is unnecessary. Glass sight-feeds, for 
instance, were absolutely useless, for after 
a few days the glass in one of these was so 
dirty that the flow could not be observed; 
in any case, it was not visible from the 
driver's seat, and it was very liable to be 
broken by an accidental kick with the foot. 
All the Italian cars used a glass-faced pres- 
sure gage, which generally worked satis- 
factorily, although the small-diameter cop- 
per pipe would sometimes fracture, or the 
glass be broken. Between 40 and 50 Buicks 
and G. M. C.'s have been working on the 
Italian front for a year and a half without 
any dashboard indicator, or without any 
attention being paid to it, and with both 
American and Italian cars the writer never 
heard of a single case of oil-pump failure. 
What is needed is a very simple and re- 
liable oil level, but the oil indicator can be 
abolished as unnecessary. A few firms have realized this, 
the French Darracq, some Delages and Panhards, for in- 
stance, now being without indicators. 

It is an easier matter to get drivers to verify the 
oil level than to keep an eye on the oil indicator; cer- 
tainly the man who would not trouble to verify his oil 
would not watch a dashboard indicator. Even on war 
service, cars are not run continuously for such a length 
of time that the oil supply is liable to become exhausted. 
On some of the Italian cars the oil-pressure indicator 
was a danger, for owing to partial choking of the filter 
on the oil line a high pressure might be recorded while 
very little oil was getting through to the bearings. 

Oil Filter Essential 

A filter on the oil line is very essential for war work, 
owing to the poor quality of oil usually supplied and the 
amount of foreign matter likely to get into it accidentally. 
Fiat has a very good filter, mounted just behind No. 4 
cylinder, and consisting of an outer coarse and an inner 
fine gauze. The objection that may be brought against 
it is its inaccessibilitly, it being necessary to remove the 
floorboards, which are screwed down, in order to take 
it out. It is certain that unless very efficient manage- 
ment prevails, filters in the base chamber and around 
the pump will not be removed for cleaning. Several 
burned-out bearings have been traced to choked filters. 

Besides being in an inconvenient position, the oil pump 
and filter were frequently difficult to dismantle. The 




The type of steel disk wheel which has proved very efficient 
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pump drive consists of a spring 
which fits in slots in the pump spin- 
dle and in the skew drive from the 
camshaft. The spring is difficult to 
erect, as the casing around it does 
not form a guide. It was found 
that the most practical way to erect 
this was to stick the spring into 
position in the top slot, with thick 
grease, and then carefully enter the 
pump into position. In some cases 
these springs were incorrectly as- 
sembled, with the result that on 
starting they would not only fail to 
drive the pump but the spring itself 
would break. This arrangement is 
unsatisfactory in a workshop ; it is 
not a job to be undertaken lightly 
when there is no cover for the car 
and the ground has been plowed up 
until it is several inches in mud. 

If designers and manufacturers 
thoroughly understood war condi- 
tions they would make provision for the carrying of spare 
oil in such a position that it would be kept warm from 
the heat of the motor, could be readily passed into the 
base chamber, and small quantities drawn off as required. 
No car was encountered on the Italian front in which this 
was done in a really satisfactory manner. On many cars 
it would be an easy matter to have a reserve oil tank on 
the front face of the dashboard, with an oil lead direct 
to the filler and breather. This ought to be designed 
with the car and not put on later. 

Block Casting for Engines 

The writer is decidedly in favor of block casting for 
all, but especially for big motors. The difficulty of enter- 
ing four pistons at one operation is more imaginary than 
real, for although there may not always be much tack- 
ling in the workshops at the front, there is always plenty 
of labor. It is important, however, that the mouth of 
the cylinders be tapered to give an easy entrance for 
the pistons. 

Thermo-siphon cooling has not proved a success on 
war service. All Fords going into service in Italy have 
a special big-capacity V radiator, yet it was impossible 
to take these cars over many of the lower passes in sum- 
mer without the water boiling away. The only thermo- 
siphon car encountered on this front which gave satis- 
factory service under strenuous conditions was a Metal- 
lurgique touring chassis converted into an ambulance. 
This car did not have a fan other than the flywheel. .A 
Crossley, similarly converted, could never be kept cool 
on mountain roads even with the aid of a fan. Renaults 
kept sufficiently cool under normal roads but lost water 
on heavy climbs. English Daimlers with pump gave 
trouble with overheating in the mountains. Generally, 
English cars were inadequately cooled for mountain work. 
The motor , on an American truck was rather overcooled. 
During the hottest portion of the summer, on the plains 
at the head of the Adriatic, it was rarely that the tem- 
perature of the water rose higher than a good average, 
while at night time they were running too cold, as shown 
by the Boyce Moto-Meter. Others, on the other hand, 
were inclined to run too hot, and although the writer 
found from experience that the water need not boil 
even under strenuous conditions, the margin was so 
small that many drivers of lesser experience could not 
get over the hills without adding more water. The 
Fiats showed very careful designing in the matter of en- 
gine cooling, for with fan properly working it was im- 




A Ford on a mountain past within rifle Are of the enemy trenches 

possible to make them overheat under any circumstances. 
With the fan belt off they would overheat in a quarter of 
an hour on level' roads. These remarks refer to the 
models with belt-driven and not with flywheel fan. 

Considering the conditions, very little radiator trouble 
developed. On a few makes too rigid a mounting was 
adopted, with the result that the radiator was strained, 
and leaked after working on very rough roads. This 
straining was traced in several cases to the tie rod from 
the dash to the top of the radiator ; with this rod removed, 
the radiator carried in trunnions, and a very flexible rub- 
ber connection from the top of the cylinders to the header 
tank, all trouble was avoided. The later Fiats had an 
exceedingly flexible mounting, for the trunnion bearings 
were rubber lined and the rubber connection to the cylin- 
der outlet pipe allowed the top of the radiator to be 
moved at least half an inch. It is doubtless due to care- 
ful design in this respect that so little radiator trouble 
developed on this make. 

Finned-Tube Radiators Predominate 

Cellular radiators are entirely out of favor on the Ital- 
ian front, the great majority of cars and trucks having 
the finned-tube type. The Gallay radiator, however, used 
by Lancia, gave very efficient service. In a large number 
of cases the finned-tube radiators were fitted with a false 
front to give them the appearance of a cellular type. This 
is done by Fiat, who has the false front for the touring 
models and finned tubes without disguise for trucks. 
Trouble developed in several cases by reason of the front 
edge of the motor hood rubbing on the radiator until a 
hole developed. This was particularly the case with a 
very flexibly mounted radiator; the remedy, of course, 
is simple. 

Both V-section and flat fan belts were used, but neither 
showed any great preference. The uniting of the fan- 
blade tips by a ring was sometimes disadvantageous, 
for it prevented the belt being put on after it was sewn 
or riveted. In these cases the belt had to be riveted 
while around the pulley. There is very much in favor 
of the Spa practice of mounting the water pump in the 
cylinder casting and driving pump and fan from one 
shaft, without the use of a belt. It would be a very easy 
matter to incorporate a clutch with the fan drive, thus 
allowing the fan to be put into or out of motion as de- 
sired. Not enough attention was always paid to com- 
plete drainage of radiator and waterjacket. So far as 
the former is concerned, the best arrangement observed 
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was a V-section sump, with a tap in its Dase, at least a 
couple of inches below the bottom of the radiator. On 
some makes there was no drain on the pump housing, 
with the result that water lodged there, froze, and caused 
the pump drive to shear. 

Accessories Demanded by War Conditions 

On much of the work at the front drivers are never 
aware whether they are leaving their cars for a few 
hours or for the whole of the night; thus it is desirable 
to keep the water in the radiator as long as possible. 
This can only be done if a complete tight-fitting cover is 
provided for both radiator and hood. Drivers were not 
long in devising these covers themselves ; but some mak- 
ers now supply them with the car. Another useful acces- 
sory is a safety kerosene lamp to place under the hood 
when the car has to stand in the open for several hours. 

War service does not bring forth any very strong claim 
for variable cooling, but it does show that the most 
strenuous conditions have not always been anticipated, 
with the result that there is a rather general tendency 
toward overheating under the most severe conditions, 
and also a tendency for the lower portion of the radiator 
to freeze on winter service over some of the Alpine passes. 
A thermostat is a rather delicate instrument to fit on 
a war-service truck. A more general practice, in Europe 
at any rate, is to get carbureters which will work under 
a wide range of temperatures. Aeroplane experience has 
shown that this can be done. Motors are required to 
operate at 50 deg. Cent., and, a few minutes later, after 
a rapid gliding descent, to pick up instantly and develop 
full power with the cooling water at only 5 or 6 deg. 
It is found better to get a carbureter capable of doing 
this than to fit variable cooling. This should be possible 
on truck work, where the rate of cooling is much less 
rapid. It would be an advantage, however, to provide 
shutters for the radiators, these shutters to work from 
the bottom upward, so as to allow protection to be given 
to a required area of the cooling surface. 

Two-Part Mudpan 

This naturally leads to the question of underpans. 
It is a rather common Italian practice to use two under- 
pans, the forward one protecting the motor and ending 
only an inch or so behind the flywheel, and the second 
one being under the gearbox and upswept at the front 
to allow a free exit of air from the motor housing. This 
arrangement is not satisfactory — it is decidedly unsatis- 
factory with flywheel fans— for while the hot air from 




Renault four-wheel drive tractors with the gun* they usually haul 
to a distant part of the front on flat cars 



the engine is got rid of with the least obstruction, under 
very muddy road conditions an immense amount of dirt 
is flung up, caught by the flywheel and scattered in 
every direction. It is not uncommon, under certain road 
conditions, for cars to be stopped from this cause alone. 
The most practical arrangement is for the mudpan to 
be in two parts, overlapping and extending from the 
radiator to behind the gearbox. The best arrangement 
is an attachment by spring-controlled bolts, the pan being 
attached not to the frame members but to horizontal 
sheet-metal guards either screwed or riveted to the frame 
members. With this design, one side of the pan can 
be lowered as easily as opening a door, and the whole 
pan can be taken down or replaced by one man in a 
minimum of time. It is rather surprising that at this 
day so many underpans cannot be dismounted or re- 
placed except by a couple of men and at least an hour's 
labor. 

External Manifolds Save Cylinders 

Some trouble was experienced with cars having in- 
tegrally cast exhaust manifold. There were some cases 
of broken cylinders owing to excessive overheating at the 
exhaust manifold, which trouble was entirely avoided 
when the manifold was external. With a straight length 
of manifold there was the same valve accessibility as 
if it were cast with the cylinders. The big Fiat tractors 
suffered somewhat from the restricted size of the ex- 
haust manifold and pipe. It was not at all uncommon 
to meet these tractors at night time, hauling heavy guns, 
with the whole of the exhaust pipe and muffler glowing 
red. The same applied to the Soler single-cylinder, two- 
piston tractor. It is certain that this defect did not 
reveal itself under peace conditions. 

Shims for connecting-rod bearings gave a lot of trou- 
ble. It was the practice on some engines to set the 
bearings up as tight as possible, but after a very short 
time the shims would hammer into the white metal, for 
there was not a phosphor-bronze backing the whole length 
of the bearings, and the bearing would become loose. 
In some of the fepairshops so much annoyance was ex- 
perienced that a new phosphor-bronze shell was turned up 
and the bearing set up without shims, as is the general 
European practice. No shims are used on Italian vehicles, 
and their presence on American motors always met with 
the disapproval of the mechanical staffs. There were 
numbers of cases of melted connecting-rod bearings pro- 
voked by this looseness, for which the shims were pri- 
marily responsible. With this exception, the bearings 
were well proportioned on American mo- 
tors. Main bearings gave little trouble. 
The few cases of failure which were re- 
ported were the center-bearing, the supply 
of oil to this bearing being somewhat lim- 
ited for strenuous service. The same trou- 
ble was experienced on some of the Euro- 
pean cars, and was overcome by increasing 
the supply of oil at this point. Forced feed 
to the main bearings is certainly to be rec- 
ommended in preference to merely circula- 
ting systems; no trouble was experienced 
with troughs for connecting-rod bearings, 
however. 

For ignition purposes the entire Italian 
army makes use of high-tension magneto 
without any batteries either as an auxiliary 
or for ease in starting. The Delco system 
found a place on the Buicks only. It proved 
itself very satisfactory. A starter on an 
being moved army vehicle appears to be an altogether 
unnecessary refinement. Regulations call 
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Automobile driven' home at the front. The house I* within 
eight of the enemy, but rooms being dry It forma very desirable 
quarters 

for two men on every car at the front, and as they 
are both supposed to be capable drivers, and are dressed 
and equipped for their work, it is no hardship to get onto 
the road and crank a motor. There are half a dozen 
conveniences most army drivers would ask for in prefer- 
ence to a mechanical starter. 

Accessibility of Parts Essential 

American magnetos, on the whole, gave more trouble 
than battery ignition sets. For the first 6 months they 
were trouble proof; after that they gave endless trouble. 
Construction generally was poor, the machines demagnet- 
izing, platinum contacts wearing out, and screws coming 
loose. It was not at all an unusual thing to take some 
magnetos out of the chassis four times a week to true up 
the platinum contacts. 

Right here it is necessary to mention the greatest 
fault found with a motor having the pump and magneto 
set alongside it, the contact-breaker box facing toward 
the rear. By pulling out the floorboards, a contortionist 
might be able to see the contact points, but he could not 
adjust them while the magneto was in the chassis. To 
dismount, it is necessary to unscrew four studs passing 
through the magneto platform into the magneto base 
(two were really quite sufficient). A mechanic with a 
small hand and a correctly shaped wrench could get these 
studs out without disturbing the underpan. A heavy- 
fisted man had to take the pan down, and might be any- 
thing from 1 to 3 hr. on a job which ought not to have 
occupied more than a few minutes. The job could have 
been very much simplified by using a flexible band fas- 
tening for the magneto; better still, the pump and mag- 
neto could have been driven off a cross shaft, with the 
contact-breaker box pointing outward and above the 
level of the frame members, thus making adjustment 
a very simple matter and capable of being performed 
without taking the magneto off the motor. The writer 
had in his charge for 4 months a Berling magneto on 
a Fiat motor; it gave no trouble at all, and was running 
very satisfactorily when the car was turned over to 
another person. 

For trucks with magneto ignition only, and these con- 
stitute the great majority of the Italian fleet, variable 
advance is to be preferred; but the amount of advance 
obtainable should be just sufficient to allow full advance 
to be given and maintained when the motor has wanned 
up and is in good condition. As all driving is done 



with the accelerator pedal, there is no necessity, on 
army work, for throttle control on. the steering wheel. 
All that is required is an easily operated minimum run- 
ning adjustment either on the carbureter itself or on 
the dash, for it is not often that a cold motor will start 
on the minimum gas required to keep it running when 
once warmed. The abolition of the throttle lever is one 
little step toward simplification. One technical report 
which dealt largely with American chassis used on am- 
bulance service in Italy suggested an additional air con- 
trol so as to allow pure air to be aspired when descending 
long hills. This is, no doubt, useful in the hands of a 
good driver, but the real reason for the proposal was 
that the brakes on these cars were not efficient. The cor- 
rect remedy would have been to improve the brakes. 

Practically all Italian cars and trucks are fitted with 
pressure-feed gasoline, the pressure being taken from 
the exhaust, or in some cases obtained from an air pump. 
The system is very, unsatisfactory. Gravity would be 
better, but it was not always an easy matter to locate 
the tank in a high position to give a flow on hills. Cer- 
tainly the vacuum feed would have been a great improve- 
ment. Where exhaust pressure was used trouble was 
experienced in sooting and choking of the pressure valve, 
also by reason of the condensation of water in the mani- 
fold, this water being passed through the air line into 
the tank. In one set of Fiat cars, with pressure-fed tank 
under the seat, and gasoline supply drawn from the base 
of the tank, endless trouble was experienced with water. 
Within an hour of everything, including tank, being 
taken down, cleaned and dried, water would be found 
in the carbureter. This was inevitable, for condensation 
from the manifold caused the water to travel to the 
tank, and it came out at the lowest point and went to 
the carbureter. It could have been cured by bringing 
the outlet pipe through the top of the tank instead of 
the base, using this old outlet as a water drain-off. But 
as no copper pipe was immediately available at the front, 
the connection to the manifold was broken and pressure 
put on the tank by means of an ordinary tire pump 
mounted vertically by the driver's side. A single stroke 
of the pump about every half hour was quite sufficient to 
maintain pressure. 

Tire Pumps to Increase Fuel Pressure 

It was often found that the auxiliary hand pump on 
the dash was quite insufficient to maintain pressure if 
the exhaust pressure or air pump failed. Thus quite a 
number of drivers fitted up a tire pump on the dash and 
got all the pressure they required in two or three strokes. 
It is important that there should be a cock on the gaso- 
line line just back of the carbureter, so that it is not 
necessary to crawl under the car to stop the flow if the 
line has to be broken. On one of the Fiats mentioned 
above as giving trouble owing to condensation and water 
in the carbureter, there was no such tap. Thus, with 
the tank under the seat, and gravity flow while on the 
level, it was necessary to crawl under to shut off the flow. 
One incident in this connection may be mentioned. The 
driver was crossing a partially wrecked bridge, under 
shell fire, when the carbureter choked owing to the pres- 
ence of water. The driver, who was alone, had first of 
all to get under the car, then take down the gasoline line, 
clean out the filter and jet, and, after assembling, to 
again crawl under the car. The automobile was in view 
of the enemy all the time, shells were falling around, 
and other drivers, who had no desire to loiter at such a 
spot, were not complimentary to the man who had par T 
tially blocked the bridge. It is not necessary to repeat: 
what the driver said about the designer of that feature 
on the car. (To be continued) 
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Best Gasoline Exported 

British War-time Fuel Much Superior to Average on 

American Market 

By A. Ludlow Clayden 



A 



T the hearing held by the Bureau of Standards and 
the Bureau of Mines, in Washington, Jan. 25 and 26, 
where the representatives of the oil industry met 
with those of the government to discuss the fuel situa- 
tion, it was once or twice asked just what sort of fuel 
is now being exported, and no very definite answer was 
forthcoming. In a recent issue of The Motor, London, 
the chart shown herewith was given, this having been 
plotted from tests made by a well-known chemist from 
samples of the best-known brands of gasoline now on 
the market in England. 

Since the war, or rather since restrictions on the con- 
sumption of fuel, a number of fuels have been put out 
as "substitutes." These are cheaper than gasoline, and 
are supposed not to be quite so good, 
but they are distinctly lighter than 
kerosene. To explain names on this 
chart, it has always been the prac- 
tice in England to sell gasoline in 
sealed 2-gal. cans, and it has always 
been sold under a brand. The Anglo- 
American Oil Co., which is a branch 
of, or in some way connected with, 
the Standard Oil Co., has one series 
of brands; the Shell Transport Co., 
whose source of supply is the Java 
and Sumatra fields, has another se- 
ries. There are various independent 
makers. Mex, the writer believes to 
be a Russian or Roumanian oil ; Car- 
less has always been the highest 
grade fuel, and more expensive than 
any other kind. As a matter of fact, 
for a good many years past, even be- 
fore the war, there were only a few 
places where it was possible to pur- 
chase Carless. 

The accompanying chart from The 
Motor covers nearly all the import- 
ant brands, because, although there 
are more than those shown, it is ex- 
plained that the range for the com- 
mercial fuels lies between the limits 
of Pratt I and Carbus. 

Taking Carbus as being heaviest, 
we note that its starting point is 
around 180 deg. Fahr. and the 98 
per cent point, which is practically 
the same as the end point, 360 deg. 
Redline II, which is probably as fair 
an example of an average British fuel 
as one could obtain, has a starting 
point of 140 deg. Fahr., and presum- 
ably an end point of about 320. 

These starting points compare 
more or less equally with the Ameri- 
can gasolines, but it is doubtful 
whether many fuels to be bought on 
the open market this side of the At- 
lantic have an end point below 400; 
and it is a well-known fact that many 



commercial gasolines have an end point of 450 or higher. 

The curve on this page marked as a mixture of Mex 
with kerosene, is much more like an ordinary American 
gasoline. 

Preserving Car Finish on Driveaways 

To preserve the body finish while driving cars from fac- 
tory to salesroom J. C. Kardell, vice-president of the Kardell 
Motor Car Co., St. Louis, recommends the application of a 
liberal coating of olive oil before starting and washing the 
car promptly after its arrival. The Kardell company re- 
cently drove a number of Reo cars direct from the factory in 
Lansing, Mich., to its salesrooms in St. Louis, in this man- 
ner and found this treatment of the bodies very successful. 
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Volatility of automobile fuels — For all practical purposes the curve for Pratt I also 
represents Carburine I, the curve Redline II represents Carburlne II, Mex, Redline I 
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Holley Kerosene Vaporizer Ready 

Manufacture on a Large Scale To Be Undertaken 
at Once — Type for Ford Model T Cars Described 
in Detail, Including Its Installation and Operation 



HOLLEY BROS.' kerosene vaporizer, which has been 
under development for some time in this country 
and of which a large number have been shipped 
abroad, is now ready for the American market. Repre- 
sentatives of The Automobile have been given the first 
opportunity to view the new Holley instrument on test 
and in operation, and the Holley Bros. Co. is ready to 
begin the manufacture of this unit on a large scale. 

It has been recognized for some time that we have 
either to come to two fuels — kerosene and gasoline — or 
else take a straight-cut product which will be far more 
closer to the characteristics of present-day kerosene than 
those of gasoline. Therefore, the development of success- 
ful kerosene vaporizers does not necessarily mean that 
we shall have both kerosene and gasoline, but is far more 
significant because of the ability to use lower grades of 
fuel successfully. The Holley carbureter will use kerosene 
distillate, benzole, gasoline, or any hydrocarbon, with final 
boiling point below 600 deg. 

The Holley vaporizer model 212 is especially adapted 
to Ford model T cars. It is designed to start on gasoline 
and after 1 or 2 min. running to operate on kerosene. 
The primary principle of the use of kerosene in the Holley 
instrument is the pre-heating by the exhaust temperature 
of an extremely rich mixture of kerosene and air, which 
is subsequently leaned out by the addition of auxiliary 
cold air. The Ford model sells for $22 complete, $3 being 
allowed for parts removed from the car. 

Referring to the accompanying illustration, which 
shows a section of the new instrument, kerosene and gaso- 
line enter their respective float chambers through ordi- 
nary float valve mechanisms. From the float chambers, 
either fuel, depending upon the position of the shifter 
valve V, passes through the adjusting needle valve N, 
and through a jet J, at the top of which it is atomized by 
an air blast induced by the suction of the motor, the air 
entering at Al. This is really an 
aspirating tube, but it has such 
a small area that the quantity 
of air admitted is only a small 
fraction of that required for 
combustion. This produces an 
exceedingly rich mixture. 

This rich mixture of atom- 
ized fuel with the primary air 
is carried upward through a 
vaporizing tube T seated in the 
exhaust manifold. It will be 
noted that this tube is coiled 
so as to absorb the maximum 
amount of heat from the ex- 
haust, the temperature reach- 
ing 500 deg. Fahr. 

From this coil the rich mix- 
ture is led directly to the mix- 
ing chamber through the stuff- 
ing box B, where additional air 
is taken in through the air valve 
A2, which puts the mixture into 




Exterior view of the Holley kerosene vaporizer for 
Ford care, showing the manifold construction for 
pre-heatlng the mixture 



its proper condition for combustion. The opening of the 
air valve in the mixing chamber is governed by the suc- 
tion of the motor and by the opening of the throttle valve. 
From the mixing chamber the mixture in correct pro- 
portions is drawn into the engine cylinders through the 
inlet manifold in the usual way. 

In order to successfully handle the kerosene it is neces- 
sary to use a slightly lower compression than that em- 
ployed in the standard Ford engine. This reduction in 
compression is accomplished by substituting a low com- 
pression head on the cylinders, which brings the compres- 
sion from about 60 per sq. in. gage down to about 48 
per sq. in. gage. It is possible with the kerosene outfit 
to secure a maximum speed of about 40 m.p.h., and on 
the testing dynamometer the maximum horsepower is 
about 20 per cent less than with gasoline. As regards 
performance, however, this difference is not noticeable 
commercially. A test witnessed by a representative of 
The Automobile showed a Ford car operating success- 
fully at 6 m.p.h. with excellent acceleration upon opening 
the throttle from this speed on high gear. 

Directions for the application of this instrument to 
the Ford T car and for the operation of the Ford car 
when so equipped are as follows: 

To apply the Holley model 212 vaporizer to Ford model T 
cars with left hand drive, proceed as follows: 

Attach the complete assembly to the motor, using standard 
gaskets, collars and clamps for this purpose. Be sure the con- 
nection of the vapor tube T to the mixing chamber is not 
loosened, as it is necessary to maintain a gastight joint at 
this point. 

Replace regular exhaust pipe with longer one with special 
bends to attach to connector C, using a standard Ford clamp 
nut for this purpose. 

Replace standard cylinder head with the special low com- 
pression head, using specially furnished long cap screws. 

Replace the standard gasoline tank with special two-com- 
partment tank to carry the main supply of kerosene and a 

small quantity of gasoline for 
starting purposes. 

Connect the two fuel tanks to 
their respective float chambers, 
using standard Ford connecting 
nuts and special lengths of tub- 
ing. 

Attach dash-plate so that hole 
for the air shutter wire is just 
above the lower edge of the 
original adjusting rod hole in the 
dashboard. 

Use the plate in this position as 
template for drilling two holes in 
dash for control rods, as illus- 
trated. 

Pass fuel adjusting rod and 
shifter valve rod through these 
new holes in the dash and connect 
them to their respective universal 
joints by pinning them in place 
with the small split cotterpins 
furnished for this purpose. Be 
sure that the ends of the cotters 
are bent over so they cannot in- 
terfere. 
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This Illustration gives an Idea of the method 
followed In Installing the vaporizer on a Ford 
model T car. The vaporizer In section shows 
the path of the fuel by way of a two-way valve, 
concentric jet and vaporizing tube contained In 
special exhaust manifold 





The handle of the two-way valve rod must point toward the 
word Gas when the stop lever on the shifter valve is against 
the forward stop screw. 

Place the throttle rod on throttle lever and make necessary 
adjustments by means of location of lever to allow throttle 
to open and close properly. 

Pass choke wire through the hole in the dash plate and con- 
nect it to the upper end of the intake shutter lever so that 
with the shutter open, the wire handle clears the dash plate by 
about hi in. 

Pass the priming wire through the hole below the right 
hand side of the radiator and connect to lower end of intake 
shutter lever, leaving the handle clear of the radiator by 
about M in. 

Operation of Holley Vaporizer 

Fill small section of fuel tank with gasoline and large sec- 
tion with kerosene. 

Turn two-way cock handle to gasoline position, close the 
needle valve N by means of handle, and then open this valve 
1% to 1% turns. 

Open shut-off valves in both fuel lines. 

Move throttle control lever 2 or 3 notches from the closed 
position. 

Set spark lever in usual place for cranking. 

Turn ignition switch to "On" position. 

Crank motor, at the same time closing intake shutter by 
pulling priming wire. This operation is the same as when 
starting the motor with an ordinary gasoline carbureter. 

After the motor has run 1 to 3 min. on gasoline, turn the 
two-way cock handle to kerosene position. If, after an in- 
terval of a few seconds, motor tends to decrease speed and 
stop, pull and release instantly, priming wire projecting 
through the radiator, or choke wire projecting through dash; 
i. e., close the air intake shutter momentarily. The motor 
should then run satisfactorily on kerosene. 



Adjust throttle stop setscrew so that motor runs at proper 
idling speed when hand throttle control lever is in closed 
position. 

Adjust needle valve by handle as the same adjustment 
would be made for the standard gasoline carbureter. 

Stewart- Warner Adds Bumper 

Chicago, April 30— The Stewart-Warner Speedometer 
Corp. has added a bumper to its list of accessories. The new 
product is called the Autoguard. It is simple in design and 
contains only five prime parts in its construction — the guard 
or channel bar, two springs, and two heads or frame con- 
nections. The shock-absorbing members consist of full 
elliptic springs, which may be adjusted to fit various widths 
of frames without making it necessary to drill holes in the 
channel. 

The frame brackets, or attaching members, are universal 
and fit practically any make of car. Provision is made for 
automatic adjustment by means of hook ends on the bolts. 



Stewart Auto- 
guard, recently 
added to the list 
of product* man- 
ufactured by the 
Stewart • Warner 
Speedometer 
Corp., Chicago 
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Detroit Purchasing Agents Join 

National Body 

Organize Branch of National Assn. of Purchasing Agents 
— Movement Promoted by The AUTOMOBILE — Big 
Car, Truck, Parts and Accessory Makers Represented 

By J. Edward Schipper 



DETROIT, April 27. — Several leading purchasing 
agents of the Detroit automobile and parts facto- 
ries have formed a local branch of the National 
Assn. of Purchasing 'Agents, the local branch being 
for the general benefit of purchasing departments and 
to develop co-operation among purchasing agents, the 
same as has been done in salesmanship and engineering. 
Last night's organization meeting at the Detroit Ath- 
letic Club afforded a good opportunity 
to air many of the abuses to which the 
purchasing field is a victim, and sug- 
gested plans how these abuses might be 
corrected. 

The National Assn. of Purchasing 
Agents, which is now in its infancy, 
has six local associations, Baltimore and 
Syracuse having recently been added. 
Detroit is the latest recruit. The asso- 
ciation will hold a convention at Pitts- 
burgh Sept. 25 to 28. 

While little has been said regarding 
organization among purchasing agents, 
it has become generally understood that 
many factors in the purchasing-agent 
field have made co-operation with some 
national association necessary. The 
standardized catalog has been advo- 
cated as one of the activities of such 
an organization. To-day the multiplicity of varied sizes 
of catalogs, many without specific information, has 
worked an injury rather than a benefit. The purchasing 
agent is subject to numerous abuses, among which might 
be mentioned the unfair list, made up of names represent- 
ing sources of supply known by purchasing agents to be 
constantly giving trouble. Such a list could be posted. 
It would represent co-ordinated knowledge of all the 
members of the association, and would be a factor for 
better business. 

What has been done by various other national associa- 
tions can unquestionably be accomplished by the Na- 
tional Assn. of Purchasing Agents, and it is this thought 
that spurred many of the Detroit purchasing agents to 
co-operate in the establishment of a branch of the na- 
tional organization. 

Woodruff to Be Chairman 

At the meeting last night a temporary governing board 
was appointed, of which C. A. Woodruff, director of pur- 
chases of the Chalmers Motor Car Co., and a director 
of the National Assn. of Purchasing Agents, is chairman. 
The other members of the governing board are all pur- 
chasing agents of prominent local concerns. They are: 
J. H. Main, Cadillac Motor Car Co.; F. H. Maisonville, 
Timken-Detroit Axle Co. ; H. H. Viot, Continental Motor 
Corp.; Geo. Berringer, Parke, Davis & Co., drug manu- 
facturers; T. F. Thornton, Detroit Steel Products Co.; 



Organization 
Benefits 

Co-operation in Buying 
Direct Purchasing 
Materials Standards 
Master Catalog 
Standardized Catalogs 
Unfair List Posted 
Bad Business Curbed 
Legislation Improved 
Higher Code of Ethics 
Lower Operating Expense 
Better Buying Methods 
Closer Factory Relations 



and H. Hawk of the Willys-Overland Co., Toledo, Ohio. 

These are leading concerns, and the attendance list at 
the meeting last night showed that the representation 
was of the highest caliber. Two members of the national 
association, W. L. Chandler, who is back of the move- 
ment for the master catalog, and E. T. Wolfe of the 
South Bend branch, and a director in the national body, 
were present. They described the work of the national 
association and showed the importance 
of the work. 

The germ of the Detroit branch was 
sown at a recent meeting called in this 
city by The Automobile, in which the 
purchasing agents stated their views on 
the factors governing conditions in the 
market situation. It was recognized 
that a local organization of the purchas- 
ing executives could not fail to be of 
value. Inquiry disclosed the fact that 
the national organization was eager to 
have a branch in this industrial center. 
Realizing the bigness of the work to be 
done, the financing and promotion of 
the preliminary organization have been 
carried on by the editorial office of The 
Automobile, and now that the organ- 
ization is complete the branch has been 
turned over to the committee named 
above, which is composed of men familiar by years of 
experience with the problems in the buying field. It is 
expected that 250 to 300 local members will soon unite 
with the new organization. 

In all probabilities the auditorium of the Detroit Board 
of Commerce can be secured for meetings. Last night's 
meeting was addressed by W. L. Chandler and E. T. Wolfe, 
of the national organization, and C. A. Woodruff, chair- 
man-elect of the Detroit branch. 

W. L. Chandler, Dodge Sales & Engineering Co., Misha- 
waka, Ind., dwelt on the fact that, while a large part of 
the purchasing agent's work must of necessity be inde- 
pendent, organization permits of concerted movements 
toward improvement of methods and conditions in this 
work and the elimination of illegitimate and otherwise 
undesirable factors. Mr. Dodge advocated bureaus for 
testing materials, securing information, etc., and men- 
tioned the master catalog as soon to be a reality. His 
address, in part, follows: 

Buyers en Masse 

"Wolves hunt in packs; they do not roam by them- 
selves in quest of their requirements. Great numbers 
operate as one organized unit in any enterprise affecting 
the common interest. They are said to be collectivistic. 

"On the other hand, the cat is individualistic. Instead 
of hunting in groups of any sort, the cat hunts alone. 
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In fact, I know of no name such as pack, herd, covey or 
flock being applicable to cats. 

"Now, a full-blooded, dyed-in-the-wool, born-for-the- 
job purchasing agent is necessarily of the individualistic 
type. He must think for himself and act independently 
of the rest according to his particular requirements. 

"He may listen to the 'scientific salesman,' so-called, 
but must form his own opinion and sign on the dotted 
line only when his calm judgment tells him that the 
transaction is sound from his standpoint, regardless of 
the fact that every other buyer in his line may be rep- 
resented as having bought the article in question. 

"However, by insisting upon playing the game alone, 
he loses the great values that might be secured by co- 
operation. In order that he may reap the fullest harvest 
he should emulate the cat when such a course 'is indi- 
cated,' as the doctors express it, and then when he needs 
the tremendous power which comes with united effort he 
must follow the practice of the wolves and join the pack. 

"In other words, he must emulate the Jekyll and Hyde 
plan, changing from one type to the other as occasion 
requires. 

More to Business Than Selling 

"During the last few years, big-business men have 
discovered that there is more to business than mere sell- 
ing. Formerly the salesmen, through organized efforts, 
a la wolf, had convinced the general managers that every 
other problem of business was secondary to that of sell- 
ing. There was enough sound logic behind their con- 
tentions to enable them to carry the pendulum much be- 
yond the center. 

"Many manufacturers are compelled through competi- 
tion to sell their wares to the dealer and then perform 
the further function, with all its expense burden, of mov- 
ing the goods off the dealer's shelves in order to get the 
big turn-over required to meet the sales quota and to 
increase consumption. 

"In some cases the large turn-over thus obtained is 
justified in the light of lower proportionate overhead 
costs secured. 

"However, much of the selling expense incurred to- 
day is a huge economic waste and is becoming such a 
burden that it must be recognized as such and proper 
remedies applied. 

"During the last year about the only articles of value 
kicking around loose were orders. The only task for 
salesmen was to ascertain exactly what was wanted and 
to get the price high enough to 
cover the demands of the situation. 

"The biggest problem of business 
to-day is to find material and men 
to produce the goods to fill orders. 
Two new sciences are being de- 
veloped now as the pendulum begins 
its swing back toward normal. The 
sciences of buymanship and employ- 
mentship are receiving their proper 
consideration. A successful manu- 
facturing enterprise depends upon: 

Ample capital. 

A product correctly planned. 

A plant designed to manufacture 
it efficiently. 

The right raw material at the right 
price. 

Efficient labor. 

Intelligent production methods. 
Safe credits. 
Adequate distribution. 
Prompt collections. 



Why Organization? 

An Example 

O Unusual and interesting mere many 
of the anecdotes related at the meet- 
ing. Following is one that well illus- 
trates some of the troubles of the pur- 
chasing agent. It was told by F. H. 
Maisonville of the Timken-Detroit 
Axle Co. 

"A few weeks ago a salesman called 
on me at our plant and sent in a card 
listing a number of companies and 
showing that he sold everything from 
fishhooks to ship anchors. 

" 'Are you in the market for malle- 
ables?' he asked. 

"'Yes.' 1 replied. 'What firm do you 
represent V 

" 'He scratched his head and an- 
swered, 'Well, I don't recall the name 
of the firm.' 

"•Where are they locatedt' I asked, 
hoping to help him out. 

"Again he scratched his head. 'I 
think they are somewhere in Wiscon- 
sin.' 

" 'Do they make railway malleables 
or motor car malleables f What kind 
of malleables do they maket' 1 asked. 
"Exit salesman." ' 



"Some years ago the situation in the financial world 
led to the formation of the National Assn. of Credit Men. 
That association now numbers over 21,000 men represent- 
ing practically as many concerns all over the United 
States. 

Influence of Co-operation 

"Prior to its formation, each credit man had been 
struggling and floundering, a la cat, wishing and hoping 
for more sane business methods pertaining to his work. 
They, like the buyers, were instinctively of the individ- 
ualistic type — but they awoke to the fact that as indi- 
viduals they could do little worth while toward improving 
the ethics of their profession; toward the curtailing of 
the abuses of credit granting and most important of all, 
toward eliminating dishonest practices in business trans- 
actions. 

"They have demonstrated that thousands of credit men 
co-operating can exert a very beneficial influence upon 
financial legislation such as bulk sales laws, the federal 
reserve act, and many other matters which have been 
instrumental in greatly advancing the ethical phase of 
their work. 

"They have reduced the cost of doing legitimate busi- 
ness by eliminating much illegitimate business. 

"Buyers must continue to exercise the same individual 
good judgment in deciding when and where to buy, but 
collectively they will now be heard and felt in developing 
the science of buymanship. 

"They will soon begin to reap those greater benefits 
that can only result from co-operation — from the force 
of thousands of buyers all seeking the elimination of the 
false in business as it affects their work. 

Purchasing Agent an Executive 

"The purchasing agent will take his proper place 
among the real executives of a corporation just as soon 
as he develops his capacities and renders a service worthy 
of his job. Unaided he cannot reach anything like the 
advancement which is possible when his efforts are multi- 
plied by the thousands represented by the buying power 
of this nation. 

"Buyers must develop a code of ethics — must elimi- 
nate crooked deals and questionable practices which ope- 
rate against honest buymanship — must teach the strict 
observance of sales terms ; the non-abuse of cash discount 
privileges; the conservation of the time of real sales- 
men; and discourage the unnecessary entertainment of 
buyers. 

"In turn, they can include in the 
code of ethics a proper respect for 
the relation between promises and 
deliveries; discourage the use of or- 
der takers who cost their employers 
nearly as much for salaries and ex- 
penses as do real, sure-enough sales- 
men, and yet who are of no value to 
business; teach against the use of 
fraudulent and wasteful or non- 
productive advertising, and influence 
legislation against fraudulent sales 
methods. 

"By co-operation, buyers may 
thus, like credit men, further reduce 
the cost of doing legitimate business 
by further eliminating illegitimate 
business. 

"They may take a hand in framing 
standard forms of buying contracts, 
sometimes called sales contracts, 
bringing them, through co-operation 
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with selling interests, to a basis much more equitable 
than many in use to-day. The question of price control 
is another factor of business in which organized buyers 
may have a beneficial influence. 

Testing Bureaus Encouraged 

"Organized buyers may create or encourage bureaus 
for testing materials and bureaus of information from 
which may develop various standards for materials. 

"For example: Consider the present standards used 
in the sale of lumber. These were established by sales- 
men. Will organized buyers suggest any changes in these 
standards? Coal has been sold without regard to the 
value to be derived by the consumer. Attempts are being 
made to buy coal on a basis of what is received for the 
money in the form of utilizable heat energy. 

"However, coal operators frown upon anything which 
encroaches upon their sacred precinct. Big consumers 
of coal are the only ones able to make any headway 
against the opposition of the coal barons. 

"Thousands of coal buyers, together with the coal 
salesmen, may agree upon an equitable basis of buying 
and selling coal so that each individual buyer may have 
the benefit of the strength of union. 

"Other raw materials may be similarly influenced for 
good, and innumerable manufactured articles may be 
bought upon standardized specifications, provided there 
is some method of arriving at the proper specifications. 

The Master Catalog 

"Last, but not least, we are soon to have standardized 
catalogs. We all know the tremendous burden not only to 
buyers, but to business generally due to lack of uni- 
formity in size, as well as arrangement in catalogs. 

"Business men are everywhere striving to reach some 
standard for catalogs by which to eliminate much of the 
great waste of time and material now going on. Various 
organizations are struggling with the problem — each 
striving to solve the riddle from its own limited view- 
point. 

"I am not wedded to any one form of catalog, but am 
convinced that commerce will never be fully served until 
all these various organizations which are struggling with 
this problem get together and lay their ideas and diffi- 
culties on the table where they may be studied by all 
and the best retained and adopted throughout the nation. 

"My hope and belief is that when the smoke clears 
away each buyer will have but one catalog — his own — in 
which to find everything he buys. 

Vertical Filing Cabinets 

"I have previously suggested that vertical filing cabi- 
nets be utilized; also, that each industry, through its 
proper associations, prepare a portion of the index de- 
signed to enable buyers to intelligently file catalog data 
pertaining to that industry. 

"Thus an index covering each commodity may be de- 
veloped by those most familiar with its needs. The 
buyer, however, will use only such portions as bear upon 
his particular requirements. 

"Divisions of the index may be numbered so that data 
bearing a proper number may be filed correctly by any 
average clerk. Arrangements can be made to guard 
against portions of such a catalog becoming obsolete by 
a method which has been explained in the trade press. 

"Such a catalog may be limitless in size and scope. It 
may consist of any needed number of drawers. No re- 
strictions need be placed upon quality of paper or print- 
ing except as dictated by the judgment of the seller. 

"This catalog will have no influence on printed matter 
which now goes to the residences, or on matter not in- 



tended for preservation, and will not discourage a limited 
use of catalogs of styles such as are now in vogue where 
buyers or sellers desire to continue them for especial 
reasons. 

"Such a file will accommodate anything from a letter 
to a bound book, provided it is not larger than the size 
of the file. Practical solutions of many other details 
have been evolved, but time and space will not permit 
elaboration sufficient to cover all. 

"We have considered briefly many advantages that will 
follow the development of nation-wide co-operation of 
the buying fraternity. One buyer alone is powerless 
to do anything big, one local association can accomplish 
very little more. One State association can do a little 
better, but it seems very evident that we shall never de- 
rive our full share of benefits except through a national, 
or, better still, an international association. 

"Shall we wait until the policies of this organization 
are formed and fully crystallized, or shall we join now 
while it is in a formative state, and help to shape its poli- 
cies and to direct its energies into channels which will 
most promptly and effectively bring to us the fullest 
measure of benefits. 

"Why not take our place in the sun now and have a 
worthy hand in the development of this most important 
association?" 

National Body Organized 

E. T. Wolfe, purchasing agent of the Baker-Vawter 
Co., Benton Harbor, Mich., and director of the National 
Purchasing Agents' Association, stated that the associa- 
tion was founded in New York 2 years ago, with the fol- 
lowing as its purpose of organization : 

1. To form the purchasing agents, or buyers, into an 
organized body for the common good. 

2. To promote the friendly exchange of ideas and 
opinions. 

3. To form local associations. 

4. To familiarize the buyers with various products 
and sources. 

5. To discuss and form routine purchasing methods. 

6. To create specific standards for the buyer. 

7. To gather data. 

8. To diffuse information. 

9. To obtain special speakers, that are experts in their 
lines, to address the members. 

10. To establish various bureaus of information. 

11. Support of domestic industries. 

These principles are fundamental, and chosen to ele- 
vate the buying profession, which in the past has not been 
recognized in its true importance. Possibly the buyer 
has not been recognized because his work does not show 
a profit on the books, but chiefly because he has worked 
alone, and not organized with others in the same busi- 
ness. 

The growth of the organization was shown to have 
been sound. In none of the local organizations were 
members solicited, and thus the members joining did so 
because they believed that the association could do them 
good, and were willing to work to make their beliefs come 
true. 

By this means potential men were obtained as mem- 
bers, and Mr. Wolfe emphasized the necessity of obtain- 
ing influential men for the organization. And the growth 
in the past 2 years has been sound, and not a sporadic 
outbreak that will taper off to nothingness. 

The qualifications for membership in the association 
are that the applicant be a bona fide purchasing agent — 
a buyer, and not a seller. Certain exceptions are per- 
missible, such as executives, these exceptions being de- 
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cided by the local branch, who are best situated to decide 
upon the advisability of admitting the applicant. 

Method of Finance 

The initiation fee of $5 goes to the national association, 
and of the yearly dues of $10, $2.50 goes to the national 
association and the rest is kept by the branch. This is 
used for office expenses, entertainment and promotion 
-work. 

Though the convention is for the purchasing agents, 
the members were asked to invite the officials of their 
companies to the banquet, because by attending the 
officials will come to a better understanding of the bene- 
fits of the organization. 

C. A. Woodruff, who was elected chairman of the tem- 
porary executive committee of the new organization, is 
well qualified to be chairman, having been a purchasing 
agent practically all his life. He was formerly with Ar- 
mour & Co., Chicago, and then with the National Cash 
Register Co., as purchasing agent, before becoming as- 
sociated with the Chalmers Motor Car Co., in a similar 
capacity. Mr. Woodruff is also director of the National 
Purchasing Agents' Assn. 

Buyer and Seller Contrasted 

Mr. Woodruff stated that the purchasing agent was of 
necessity the diametrical opposite of the salesman. He 
must of necessity be from Missouri, and of an analytical 
nature. Where the one is affable, enthusiastic, the other 
must consider and compare, neglecting if possible per- 
sonality and favor. 

Another condition that Woodruff suggested might be 



corrected was that of dealing through a third party. This 
condition has become more serious during the war. Ma- 
terial sells itself, yet many needless branch selling or- 
ganizations are prevalent. And the buyer has to pay a 
fancy commission on a high-priced item that is purchased 
without sales effort on the part of the branch salesman. 

For example, many standard articles may best be pur- 
chased direct from the factory. The buyer, needing 
these articles, will ask for quotations from the factory, 
and hears nothing until the local agent, who has done 
nothing to produce the interest, create desire, and close 
the sale, comes in and takes the order. For this he re- 
ceives a commission varying from 5 to 25 per cent, that 
must be added to the price of an already high-priced item. 

Standard' Catalog Favored 

Woodruff outlined the benefits of a uniform catalog 
system. If catalogs were printed on one side of a sheet, 
the sheet could be filed in a suitable filing cabinet, in- 
dexed, and kept up to date. As it is, he stated, it would 
take a search warrant to find the desired catalog, and 
another to find the item desired. 

Relations between the purchasing agent and the rest 
of the organization could also be bettered. Many execu- 
tives do not realize that a sales contract is a contract, 
and cannot be broken at will — engineers do not realize 
that standards adapted, but not followed, are useless, 
and that items not standard are costly and not easy to 
procure. 

It was moved that The Automobile be given a vote 
of thanks for the work done in promoting and organiz- 
ing the association. The vote was unanimous. 



New Empire Four Improved in Appearance 

Radiator Higher and Narrower, Windshield Slanting, Better 
Body Lines and New Top— Disk Clutch Replaces Cone 



ANEW four-cylinder, five-passenger car, called model 50, 
has been brought out by the Empire Automobile Co., Indi- 
anapolis, to supplant its model 45. Because of improvements 
in body design and construction, refinements in the chassis 
and higher materials costs the price has been increased to 
$1,125, from $960, the price of the previous four-cylinder 
model 45. 

The radiator of the new car is higher and narrower than 
that of its predecessor, presenting an increased cooling sur- 
face. The hood lines are higher and wider and the front 
cowl is raised, giving the car a smarter appearance. The 
windshield is now tilted, and the instrument board is of solid 
walnut. There are hand pads on all four doors. The center 
cowl is refined and there is a double-texture Neverleak cloth 
one-man top instead of the single-texture top used on the 
model 45. There is a new type of headlight. 

In the chassis the Borg & Beck dry-disk clutch replaces the 
cone clutch formerly used. The new rear axle is of a dif- 
ferent make, being semi-floating with a heavy yoke on the 
third member. 

The Teetor-Hartley engine is con- 
tinued with minor modifications. This 
is of T-head design, as previously, with 
a bore and stroke of 3% by 5. It is 
said to deliver 40 hp. at 2000 r.p.m. 
Cylinders are block-cast with pistons 
of gray iron. The lubrication system 
is the Teetor patented splash type. 

Ignition is furnished through a dis- 
tributer from battery current and the 
switch is fitted with a key lock and the 
flow of current is automatically cut off 



A Stromberg carbureter is fastened to the cylinder block 
by means of a short spacer, the manifold chamber being within 
the cylinder block. 

Two body finishes are optional on this touring car, a deep 
brown with brown Spanish leather upholstery and brown hood 
to match, or dark green with black long-grain leather up- 
holstery. All fenders and running board splashers are black 
enameled. 

Starting and lighting are by the two-unit Empire Auto- 
Lite system, the storage battery being a three-cell, 6-volt, 80- 
amp. type. Tires are oversize, 33 by 4 in., with non-skid in 
the rear. Springs are of temperate steel and seat cushions 
are deep with the seat backs deeply tufted. The front cowl 
is deep and the doors have 20-in. clear openings. Among 
the details of standard equipment are 
five demountable rims, Stewart speedom- 
eter and motor-driven horn. 



when the engine is stopped. 




Empire four-cylinder model 50 ftve-pas*enger touring car which •ells for $1,125 
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Detachable Heads for 
National Twelve 



Bore Increased }% In. — Crankshaft Counter - 
weighted — New Intake System with 
"Hot Spot" for Vaporizing 



Cross section of the new National twelve, showing the counter- 
weighted crankshaft and the circular Intake passage, which Is 
kept hot owing to Its proximity to the exhaust pockets 

INTRODUCED for the first time early in 1915, the Na- 
tional twelve has undergone but little alteration in de- 
sign. About 1000 of this type are in use at the present 
time. Now a new model is announced having all the prin- 
cipal features of the original twelve, but with a number 
of small alterations in the engine that give greatly increased 
power and, particularly, an even more noticeable high gear 
ability at low car speeds. 

Taking the alterations briefly, they comprise an increase 
of bore from 2% in. to 2% in., the stroke remaining 4% in. 
as before ; a new intake system with a "hot spot" ; a counter- 
weighted crankshaft with larger bearings, and a detachable 
cylinder head. The oiling system is also improved and there 
are some other detail changes that will be mentioned in due 
course. 

Not the least important of the changes is the use of the 
detachable head, because the even size of combustion cham- 
ber which this makes possible is of conspicuous advantage 
in obtaining perfectly regular running at idling speeds, 
where variations in the force of each explosion are most 
easily observed. This change in head design has not af- 
fected the layout of the engine in any way. The valves are 
still arranged L fashion and on .the outside of the V, leav- 
ing the alley clear for the 'accommodation of the starting 
motor, the carbureter and- the ignition unit. There are gear 
drives.for the two camshafts and a silent chain for the igni- 
tion unit. The latter is' new to the National, being now 
a double header Delco outfit; it is mounted at the front end 
of the cylinder alley and the shaft which operates it carries 
the fan pulley, 'this bringing the belt high up, where it is 
well protected from dirt and oil and therefore likely to have 
a maximum durability.' 



Twelve-Cylinder Series AK 

Formula horsepower, 39.68. 
Piston displacement, 370.1 cu. In. 
Gear ratio. 4 7/12 to L 
Jenltion, Delco. 
Carbureter, Rayfteld. 
L and S., Bljur. 
Transmission gear ratios: 

First speed, 2.77 to L 

Second speed, 1.66 to 1. 

Third speed, 1 to 1. 

Reverse, 3.6 to 1. 
Turning radius, 19.5 ft. 
Road clearance, 10 in. 
Tires, 34 x 4hb. 

Twelve-cylinder, 4% bore by i% stroke. 
Compression ratio, 20%. 

Lenath of connecting rod, 10% in. of drop forged 
steel. 

I.rnsrth of piston overall, 3 11/32 in. of cast Iron. 
Number of rings, 4. 
Wristpin, tight In piston. 

Upper connecting-rod bearing, 11/16 in. diameter by 

m in. long. 

Lower connecting-rod bearing, 2 in. diameter by 2% 
in. long. 

Crankshaft, drop forged with 4 counterweights elec- 
trically welded. 
Crankshaft bearings: 

Front bearing, 2U in. diameter by 3% in. long. 



Center bearing. 2 3/16 In. diameter by 3U in. long, 
"lain bearing, 2 3/16 in. diameter by 3 3 ' 
long. 



Camshafts, forged with minimum diameter of 1% In., 

driven bv spiral gears cast iron, 1 in. face. 
Camshaft bearings into bronze bushings pressed Into 

case : 

Rear, length 2 7/16 In., diameter 2 In. 

Center, 2% In., diameter 2 in. 

Front, 2% in., diameter 2 in. 
Valve timing: 

Exhaust open. 43%°: closed, 2° 40'. 

Inlet open, 6°: closed, 42°. 

Total opening period of exhaust valve, 226°. 

Total opening period of inlet valve, 216°. 
Valve spring pressure, 52 lb. when valve la I 



The new intake system, designed to allow the engine to 
handle heavy grades of gasoline with satisfaction, divides 
into two parts, or rather three. The manifold which con- 
nects the two blocks of cylinders is water jacketed, forming 
the water outlet from the cylinders. Its temperature is a 
fairly constant quantity, as the thermostat is located in the 
pipe leading up to the radiator. Next come the two cored 
passages within the cylinders, these consisting of a cross 
passage leading from the inside to the outside of each block 
and a longitudinal passage from end to end of each block. 

The hot spot has been applied at the point where the cross 
passage intersects the lengthwise one. Referring to the 
cross sectional illustration of the engine, the circular passage 
seen beneath the valve pocket is the intake. It will be ob- 
served that the exhaust' outlets, one of which appears in 
section in this view, are not separated from the intake by 
any water space, so they maintain a good temperature for 
the whole length of the passage. At the center, where the 
cross passage joins, a special exhaust pocket is cast beneath 
the intake as well as above it. It is at this point, where the 
direction of flow of the gas changes, that condensation is 
most likely to occur, and so this spot is kept hot enough to 
vaporize anything thrown down there. 

In the same illustration the nature of the counterweighted 
crank is indicated, but this does not show that only four 
balance masses are employed. Experiments with both four 
and six masses showed that the four were more satisfactory. 
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There are two at the center and one 
at each end of the shaft, the shaft 
being, for the purpose of balancing, 
considered as two three throw cranks, 
each half being put in balance by its 
own pair of counterweights. In obtain- 
ing the masses the rotating portions of 
the connecting rod assemblies were 
considered as well as the crank pins. 

Throughout the crankshaft there is 
an oil passage from end to end, and 
oil is fed to each of the three main 
bearings. Should the feed to either 
two of these cease by any improbable 
accident, the remaining one is thus able 
to supply all the bearings, while with 
all three feeds in normal condition a 
more than ample supply is insured to 
every part. Pressure is controlled by 
the usual variety of release valve, 
which is set to give about 10 lb. per 
square inch at 20 m.p.h., rising to 30 lb. 
as the engine speed increases. There 
is also an additional, adjustable re- 
lease valve for the separate oil lead 
that goes to the front end for lubri- 
cating the gears and the chain. There are also individual 
leads to the camshaft bearings; 

In laying out the new motor a good many experiments 
were made with valve timing and a very moderate setting 
finally adopted. The exhaust opens at 43% deg. before bot- 
tom center and closes at just under 3 deg. past top center, 
while the intake opens 6 deg. past top and closes 42 deg. 
past bottom center. The lift is rapid, being from a mush- 
room tappet, and the power peak is around 3000 r.p.m., with 
a maximum torque at 800 r.p.m. At 800 the horse-power is 





800 1200 1600 2000 2400 
EEVOLUTIONS PEE MINUTE 



Horsepower and torque curvet of the National 2% by 4% In. 
twelve-cylinder engine 



Side view of the National twelve engine, showing the detachable head, 
a new feature this year 



32 and the torque 215 lb. ft.; 14 hp. is obtained at 400 r.p.m., 
and the curve runs smoothly to the maximum of 81 hp. at 
around 2900 r.p.m., at which point the torque is still as high 
as 76 lb. ft. This means that the car has a wide speed range 
with especially favorable power to weight conditions from 
around 10 to 30 m.p.h., where the accelerative abilities are 
most noticeable. A maximum speed is not yet settled defi- 
nitely, but it is nearer to 70 than to 60 m.p.h. with a full 
size touring body and may perhaps prove to be higher than 
70. The standard gear ratio on high is 4 7/12 to 1. 

With the counterweighted crank the need for excessively 
light reciprocating parts is not pronounced, so cast iron is 
used .for the pistons. The connecting-rod assembly comprises 
a forked and a plain rod, the cylinders thus being directly 
opposite each other and not staggered. Piston pins are tight 
in the pistons, which have four rings, three above and one 
below the pin. 

For cooling the water pump is divided into two sections, 
though there is only one water intake and only one impeller. 
The pump casing is divided by a web running all around its 
circumference, and from each side of the case there is an 
outlet. The two outlets are brought together at a single 
flange, each here being of semicircular section, and a divided 
pipe carries the water to the middle of the right cylinder 
block. Here one-half discharges direct to that cylinder set, 
and the other passes through a passage in the cylinder foot, 
then through a short cross pipe and to the other cylinder 
block. The thermostat valve does not control a secondary 
circulation system. It is so set that it cannot close abso- 



2800 




Chassis of the National Highway twelve, which has not undergone any change over last year's model. Note long, flat cantilever springs 
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Details of 
National Twelve- 
Cylinder Engine 




Water pump assembly. Note the 
dividing wall in the water space 
around the single impeller, thus 
forming a double pump 



Fork - end connecting- 
rod assembly which 

brings the sets of cylin- 
ders exactly opposite 
one another. Cast iron 
pistons are used 




*»n5 on. flceCEN 



OIU POMP 



Diagram of the lubrication system. A continuous 
oil passage through the entire length of the crank- 
shaft insures lubrication in spite of possible interrup- 
tion in one of the three oil passages to the bearings 
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Location of the starting motor, carbureter and the double Delco 

Ignition unit In the V passage of the National Twelve. - The Above — National 
Oelco Igniter I* a new feature this year aenger roadster. 



seven- passenger touring. Below— Four.pao- 
There Is also a four. passenger sport phaeton 



lutely, there being: always a minute outlet to the radiator;, 
this means that when the-, valve is closed the water pump 
operates against a strong resistance, and so there is a great 
deal of slip in the pump and very little water actually circu- 
lates. As the engine warms up the valve opens and allows 
■an increased flow. This makes a very neat job of the ther- 
mostat and eliminates several pounds of metal that would 
be required for the piping of an alternative flow system, 
while it also is considered that the engine acquires the proper 
temperature more rapidly. 

The chassis in which the new engine is fitted is identical 
with that of the previous model of Highway Twelve, the 
outstanding feature, perhaps, being the long and flat can- 
tilever springs which National has now been using for nearly 
four years. There are three principal body styles, a seven- 
passenger touring car, a four-passenger sport type phaeton 
And a four-passenger roadster with clover leaf seating. The 
latter is proving a popular model and will constitute about 
two-fifths of the 1917 output. The four-passenger sport 
phaeton, which was shown at the winter exhibitions, has a 
-single front seat with a very roomy cabinet back of it large 
-enough to hold quite a considerable bulk of light luggage. 
The other two models, of course, have divided front seats, the 
roadster having only the front entrance doors. Two colors 
are optional, a rather delicate shade of pearl gray and a 
rich tint of blue, and all three models sell for $2,250 with 
•complete equipment. Tires are 34 by 4% in., and provision 



is made for two spares at the rear' end of the frame. Special 
types and closed bodies are, of course, also obtainable. 



Export Trade Directory Is Ready 

A TOTAL of 1295 New York export houses are listed in the 
new edition of the American Exporter's Export Trade 
Directory, as compared with 785 in the previous edition. The 
new book comprises 536 pages as compared with 369 in the 
last edition, all departments being enlarged. In addition to 
the New York list there are 117 exporters in San Francisco 
as compared with ninety-seven previously and other lists 
covering Boston, Philadelphia, Chicago, New Orleans, Port- 
land, Ore., Seattle, Tacoma and other cities, making a total 
of 1562 American export merchants or commission houses. 
Foreign exchange banking houses, marine insurance com- 
panies, steamship lines, combination export agents and other 
lists are features. 

Classified index departments have been greatly expanded, 
now covering thirty-seven pages. In the divisions devoted 
to automobiles and accessories there are ninety-one concerns 
listed, eighty-two of which are in New York, two in Boston, 
two in Philadelphia, one in New Orleans, and four in San 
Francisco. 

The book sells for $5 and may be purchased through The 
American Exporter, 17 Battery Place, New York. 




Above — Detail showing how the 
Intake passage Is heated by the 
exhaust gases at the center of 
each cylinder casting, forming 
• vaporizer 

Right — Side elevation and plan 
of the seven-passenger National 
twelve 
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Emulation 

The 

Mainspring of Efficiency 

Bonus for Best Individual Records and Competition Between 
Departments Two Features of Miller Rubber Co. Plan 

,. By Allen Sinsheimer 



q EDITOR'S NOTE — This is the sixth of a series of articles 
based on an intimate study of the work being carried on by 
our large automobile, motor truck, tire and accessory makers 
to improve industrial relations. Better home and working 
conditions are two features that are emphasized. The pro- 
motion of health by the B.. F. Goodrich Co., the Goodyear 
Tire & Rubber Co.'s solutions of housing and other problems 
for its workers, the system for reducing labor turnover by the 
Firestone Tire & Rubber Co., Cadillac benefits and the Reo 
clubhouse were features of previous issues. 

THE difference between a football team and a section 
gang is the difference between eager animation and 
reluctant drudgery. On one hand is activity, vim, energy, 
dash and snap. On the other is dullness, dawdling, indolence 
and procrastination. The football team works at its play; 
the section gang plays at its work. It is a situation common 
to all industry. Men, everywhere, throw more power and 
thought into their games than into their labor. They lack 
the enthusiasm for the work that exists with the play — the 
work lacks the something that makes the enthusiasm. And 
the Miller Rubber Co., at Akron, viewing these conditions 
with a human and humane regard, has inculcated its men 
with a spirit that sprouts an unusual success. It has tilled 
its soil of labor, sowed the seed of emulation and cultivated 
an efficiency in its shops that combines all the zest, eagerness 
and energy of healthy play. It has grafted a co-operative 
competition to its factory labor and reaped a remarkable crop 
of high quality and huge quantity of product. 

From the beginning the company endeavored to produce 
the highest quality of product. It sought to build up a per- 
fect chemical department, and, starting with one chemist and 
a small laboratory, improved it until now there are twenty- 
four chemists working in a laboratory equipped with every 
device that makes for efficiency. 

Building Upon Human Nature 

In the same way it bettered its mechanical equipment, add- 
ing new machinery and removing obsolete tools as rapidly as 
possible. When the laboratory and the factory seemed as 
perfect as mind and money could make them, the officials of 
the company, and particularly W. F. Pfeiffer, secretary and 
general manager, felt that Miller products should attain a 
very high standard. But they discovered that an important 
element had been neglected; that, in fact, the most impor- 
tant factor — the human factor — had been overlooked, and 
with this in mind the company introduced a bonus plan, based 
on common sense and a keen knowledge of human nature, that 
has been exceptionally productive of beneficial results. 

Experimenting, at first, with a few employees, an official 
explained carefully that a prize would be granted the worker 
who at the expiration of 30 days attained the highest record 
for efficiency. A series of percentages was arranged to de- 
termine the records and the men were penalized a specified 
number of points. Thus they were started with 100 per cent 
and then suffered a deduction for each time they were late, 



absent, made a blemished article or pro- 
duced less than the' average standard of 
quantity. The man with the highest record 
for the first month was given a silk shirt. 
Since the experiment, the prizes have com- 
prised financial rewards given as follows: 

100 per cent record $10.00 

95 per cent record 7.50 

90 per cent record 5.00 

The records made by the various in- 
dividuals in each department and the total 
average oopartment records are posted 
regularly each month on specially con- 
structed bulletin boards. The prizes are 
given only to the individuals, the depart- 
ment records being posted to stimulate departmental pride and 
thus to produce better averages through rivalry. 

Friendly Rivalry Created 

The interest displayed by the workers is remarkable. They 
crowd about the bulletin boards, which they call scoreboards, 
and pass such remarks as "Let's see my batting average," 
and "IH get you next month." And since the department 
averages have been posted a friendly rivalry has been cre- 
ated between the departments which promises to further add 
to the value of the plan. In fact, the workers themselves 
have been overheard to take to task those employees who, 
because of excess drinking or other faults, have caused a re- 
duction in the monthly percentage. 

In addition to the bonus, the company discovered another 
method for improving work. It found that shorter working 
days do not mean shorter production records, and that instead 
they result in the expenditure of a concentrated energy that 




Miller Rubber Co. employee* Jealously watch the bulletins of 
Individual and department efficiency ratings which are posted 
each month, and a keen, friendly rivalry exists 
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h creases the production. Mr. Pfeiffer, making a study of 
factory conditions from the lost time and lost effort view- 
point, experimented with a few workers who displayed a 
tendency to slacken their efforts at certain periods each day. 
He allowed them to start work at 9:15 each morning, 1 hr. 
later than the others. The results proved so successful that 
the 8-hr. day was instituted throughout the plant. Just what 
this move and the bonus plan have wrought is shown in the 
following table: 

FEMALE LABOR 

Girls working at piece rates were found after 6 months to 
have increased: 

Earnings from 16.4 cents per hour to 21% cents per hour. 

Production from 82 per cent to 107 per cent. 

Attendance by 10 per cent. 
And in another department increased: 

Earnings from 16.4 cents per hour to 21% cents per hour. 

Production from 75 per cent to 97% per cent. 

Attendance by 6% per cent. 

MALE LABOR 

Men working at piece work rates were found after 1 year 
of the new plan to have increased : 



Earnings from 31% cents per hour to 51 cents per hour. 

Production from 69% per cent to 113% per cent. 

Attendance from 86.4 per cent to 91 per cent. 

Workmanship from 87 per cent to 97 per cent. 
And in another department increased: 

Earnings from 48% cents per hour to 61% cents per hour. 

Production from 88% per cent to 121 per cent. 

Attendance from 39.3 per cent to 94.2 per cent. 

Workmanship from 99 per cent to 99.9 per cent. 

Thus the change of schedule from the 9-hr. day to the 8-hr. 
day, while effecting no increased cost to the company, since 
the same piece-work rates were maintained, resulted in a. 
vast increase of earnings to the workers while it augmented 
production to a marked degree. 
Improving the Work 

The Miller Rubber Co. adopts the humane attitude toward! 
its workers in every instance. When an employee signifies 
his desire to quit his work, the company takes the view that 
"there is something wrong with the job, not with the worker." - 
And it has established a bureau where men who leave are 
interviewed and an effort is made to determine why the work 
is unpleasant and if it cannot be improved. 



Sheldon Relief Assn. Work Gains in 1916 



THE Relief Assn. of the Sheldon Axle and Spring Co., 
Wilkes-Barre, Pa., was organized in 1907 and since that 
time it has collected $23,977.60, including dues, receipts from 
its 'annual picnic, interest on investments and interest on 
money in bank. During this time it has paid out $15,854.92, 
leaving its net worth at $8,122.68 of which it has $6,000 in- 
vested in securities, giving it an income of $360 per year. 

During the past year $1,554 has been paid out for sick 
benefits, and death benefits have totaled $690. The by-laws 
of the association call for a reduction in the dues to one-half, 
when it has $5,000 or more in the treasury. During the past 



year, on the 25 cents per month basis for members who have 
been in the association for 1 year, it has taken in enough 
money to pay its expenses and still be ahead with a gain of 
$622.68 as against $500 the former year. 

The membership at present consists of 680. The dues are 
50 cents the first year and 25 cents per month thereafter. A 
member is elegible for benefits within 90 days from the date 
of his application. 

Sick benefits are $6 per week for 12 weeks and $3 per week 
for the following 8 weeks, making a total of $96 for the calen- 
dar year. 




Annual meeting of the Relief Assn. of the Sheldon AVIe and Spring Co. held March 24. About 1700 Sheldon employees attended 
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Java 

A Growing Market 

• 100,000 of 42,000,000 Population Are Po- 
tential Car and Truck Buyers To-Day 
— 6000 Cars in Use — Good Field for 
Trucks in Sugar and Coffee Industries 

By P. Vandermark 



V 



JAVA, in the Far East, is not looked upon by many 
automobile manufacturers as a great selling center 
for automobiles, motor trucks or farm tractors. It 
is generally considered a small island with a relatively 
small population. It is necessary to revise our impres- 
sion of the island, which is approximately 600 miles in 
length and ranges up to 150 miles in width. This means 
an island as long as from New York City to Cleveland 
as the crow flies. The population of this island is 42,000,- 
000 ; in other words, Java has almost as many inhabitants 
as Australia, the Dominion of Canada, the Argentine Re- 
public and Brazil combined. From an automobile point 
of view this population is not very potential, in that only 
a small percentage of it can be considered in the market 
for automobiles. Notwithstanding this, American cars 
have been selling very satisfactorily in Java for the last 
2Y2 years. Previous to that time the high-priced Euro- 
pean machines were being sold, so that to-day in Java 
you see many such European machines as Fiat, Renault, 
Panhard, Benz, Daimler, Charron, Delaunay-Belleville, 
and other well-known European makes. In 1 year the 
Fiat dealer placed 300 of his cars in the island. 

With its population of 42,000,000 Java has only a po- 
tential buying population at present of perhaps 75,000 
people. This figure might be placed at 100,000. As years 
go on the car-buying population of the island will in- 
crease, largely because each year finds a wider sale for 
our low-priced cars which are now becoming well estab- 
lished on the island. 

Looking at the present 75,000 possible buyers we might 
analyze them as follows: 



P. VANDERMARK 

Far East representative of 
the J. B. Crockett Co., auto- 
mobile exporters. New York 
City. Mr. Vandermark hoe 
spent 6 years in Java and the 
Straits Settlements in the au- 
tomobile industry, having 
started as a parage manager 
in Singapore 6 years ago. He 
has been with the J. B. Crock- 
ett Co. for 2% years. He 
introduced several well 
known V. S. A. cars in the 
Far East, including, Hupmo- 
bile, Saxon, Empire and 
Maxwell 




There are 40,000 Europeans located in the cities and 
as planters throughout the country. This population 
perhaps represents 15,000 European families, as many 
Europeans are bachelors, and the potential car-buying 
population is correspondingly increased. Next come 20,- 
000 Chinese, who are largely engaged in trade lines, .and 
many of whom are good machinists. The Chinese have 
been good car buyers, beginning in the days when the 
high-priced European car was the big seller. Third hi 
this group of 75,000 potential buyers come the Arabs, 
who are good merchants, but not of such a high standard 
as the Chinese. Approximately 95 per cent of all Chinese 
and Arabs using automobiles in Java employ chauffeurs. 
Both of these classes are just as good buyers of the high- 
priced European car and often better than many of the 
European population. It is to these three classes at the 
present time that American automobile manufacturers 




Map of Java, showing the roads which follow th« railroad lines practically throughout the Island. The staple products of ths 
various districts, which are chiefly rice, sugar, coffee and tea, are Indicated. The crops during the last 2 or 3 years have been 

very good and prices higher 
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must sell practically all of their product 
shipped to Java. 

Unquestionably as time passes the mar- 
ket will expand, but there do not seem 
to be bright prospects for it at present, 
this brings us to a consideration of what 
might be called the native Java popula- 
tion, or the Javanese, as they are desig- 
nated. The Javanese are not property 
owners; they do not own the sugar, cof- 
fee, tea, rice, rubber, and spice planta- 
tions of the country- They are. work- 
>men. They perform the manual labor on 
the plantations, which are largely owned 
by Europeans, the Dutch being leaders 
in this field. It can be said of the native 
Javanese that he is a laboring gentleman. 
In color he is not so dark as the Ameri- 
can negro, and quite different in charac- 
teristics. He is fond of dress, is not es- 
pecially fond of work, but essentially a 
gentleman in his own sphere. At present 
the native Javanese, constituting more 
than 99 per cent of the population, is not 
interested in automobiles. It is question- 
able if he has ever expected to own one; 
In fact, he gives no indication of possess- 
ing an ambition to own one. 

Naturally in a population of 42,000,000 
there is a big percentage of the native population engaged 
in other pursuits than working on plantations. Many are 
in mercantile lines; but even here the status of their 
business is not such as to warrant their purchasing cars. 

60 Per Cent of Automobiles Made in U. S. A. 

The car population of the island of Java at present can 
be conservatively placed at 6000 machines, of which 60 
to 70 per cent are of U. S. A. manufacture. Three years 
ago there were very few of our machines there. As late 
as 1913 Fiats to the number of 400 were sold on the 
island. Italy and France had the greater part of the 
business until the end of 1913. 

It was in 1913 that the U. S. A. got into the Java mar- 
ket, there not being 100 American cars sold a year previ- 
ous to that time. The following season, 1914, was the 




A very old stone road In middle Java, with rice terrace on the hillside. 

a Charron car taken 3 years ago 



This Is 




Oarage In Batavla, second largest city In Java, taken 2 years ago. Just an 
average garage; sells seventy cars and 100 motorcycles per year 



real start of American cars on the island, largely due to 
the fact that the beginning of the war in that year cut off 
all European shipments, with the possible exception of 
Italy. Since then our cars have been selling in large 
quantities. 

A very satisfactory feature of our car sales in Java 
is that the European population, as well as the Chinese 
and Arab, is now convinced that the American high- 
priced car is just as good value as the high-priced Euro- 
pean car. When we started introducing our low-priced 
cars there was no competition from Europe because it 
was possible to sell our machines at so much lower price. 
It was not so with our higher priced machines. Fortu- 
nately this was changed, and now our high-priced ma- 
chines are considered as good value as European ones. 
At this point it may be well to give a passing picture 
of the island of Java as affording a pos- 
sible field for the wider use of automo- 
biles. The island, 600 by 150 miles, is a 
little larger than England, Ireland, Scot- 
land and Wales combined. 

The island is generally hilly, with the 
exception of the east end, which is low 
and largely used for sugar cultivation. 
There are good roads over the entire 
island. The construction of these roads 
was started over 100 years ago at the in- 
stigation of Napoleon. Java is a Dutch 
possession, and when Napoleon temporar- 
ily got control of Holland, naturally Java 
fell under his sway. With true Napole- 
onic judgment he at once began the build- 
ing of roads, with the result that Java 
has many miles of good roads well suited 
for automobile use. A casual reference 
to the map of the island accompanying 
this article will show that you can drive 
from the city of Batavia up the west end 
and all along the north shore practically 
to the opposite end. In addition there 
are good roads leading down to the south- 
ern coast and a great many cross-roads 
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Typical Javanese road, showing native huts In Western Java near Bandoeng (Bong-Dong), the big tea country; 3000-ft. altitude 



zigzagging between the towns along the north coast to 
towns and cities in the center and on the south coast. 

There is generally good automobiling in the cities. 
Batavia has many miles of good streets, and also many 
miles of poor streets. They are, as a rule, wide enough 
for car use, the same as in any American city. 

In addition to what might be described as a very good 
system of highways the island is well supplied with rail- 
roads, as the map shows. The railroad system starts at 
Batavia and connects up with such cities as Bandoeng, 
Tegal, Joklakarta, Semarang and Surabaya. There are 
other short feeding railroad lines, and in the sugar coun- 
try at the east end are many small railroad lines serving 
the plantations. 

Java's Principal Industries 

A panorama of the industries shows that tea, 
coffee and rice are largely grown in what is known as 
the west end of the island. This is quite high, and all 
three crops thrive well on high ground. The center of 
the island continues fairly high, and is mostly used for 
coffee, tea and rice. As previously stated, the eastern 
end is low and is used for sugar cultivation. Java has 
long been historic for its active volcanoes, and at present 
several of them are active. These are smoldering, emit- 
ting smoke most of the time, but there have not been any 
serious eruptions for some years. 

Returning to the motor industry of the island. The 
selling of motor cars is largely controlled by the Dutch, 
the majority of whom speak English, and are often com- 
plimented when correspondence with them is carried on 
in English. No natives are in the automobile selling or 
garage field at present. There are few foreign firms in 
the dealer field outside of the Dutch. Previous to the 
war Germany was establishing herself quite strongly, 
but that has entirely vanished in the last three years. 

Selling Methods 

Selling of automobiles in Java may be handled in dif- 
ferent ways: Some Arms place the entire distribution 
for the island in the hands of one dealer, who may be 
located in any of the ports — Batavia, Tegal, Semarang or 
Surabaya. Other concerns divide the country up and sell 
direct to dealers in each of these cities, thereby treating 
the island as four separate divisions. Naturally giving 
the agencies to four different concerns should result in 
more intensive sales, but also calls for closer watchful- 
ness on the business. In none of these cities is there a 
motor or automobile row such as exists in our smaller 
American cities. Notwithstanding this, the dealers are 
generally financially strong. They advertise in the local 
papers, have showrooms in which cars are displayed, but 
rarely employ salesmen who canvass the business men in 
their offices as we do in this country. - 



Practically all businesses other than the automobile 
business are carried on on a credit system, extending over 
60, 90 and 120 days. In the retail field cash is generally 
demanded on small purchases, but on larger transactions 
credit has invariably to be given. 

American Car Created New Buyers 

To understand how U. S. A. automobiles were re- 
ceived in Java we should bear in mind that a 20-hp. Euro- 
pean car sold at $3,200 U. S. A. gold, and our American 
cars started selling at $1,400 U. S. A. gold. This imme- 
diately created an entirely new class of buyers, as there 
were many Europeans in business in Java who could 
afford to spend $1,400 for an automobile but could not 
think of spending $3,200. If they did not have the $1,400 
ready for an American car they would pay half and bor- 
row the remainder. Previously they could not think of 
doing this with European cars because of the higher 
price. Owing to this, the car-selling field in Java was 
enormously broadened as compared with the field existing 
when European cars were sold. 

U. S. A. cars sell much higher in Java than they do in 
this country. It costs approximately 45 per cent of what 
a dealer pays a U. S. A. factory for the car to get it on 
a salesroom floor in Java. For example, if a Java dealer 
purchases a car in Detroit or Toledo for $500, it costs 
him approximately $866 by the time he gets it on the 
salesroom floor. In other words, $366 has been spent 




Newly made road In Western Java near Bandoeng. The soil Is 
black, country rolling and the trees cleared off to the ground 
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One of the 18,000 rickshaws used In Singapore. P. Vandermark In Singapore, with native assistant, who cranks the car 

The author enjoys this taxi at 4 cento (U. S. A. and polishes It for $4 a month In Straits money. As the Straits dollar 

money) per mile at 6 or 6 m.p.h. Java has no equals 56 cents In U. S. A. money, the assistant's wages In our currency 

rickshaws, as the Chinese will not use them amount to about $2 a month 

in getting the car from the factory to the consumer. Here Runabouts are not popular, as the owner objects to 

is an example of how this cost is made up : sitting as close to the chauffeur as he has to. The clover- 

leaf type should be popular. Wire wheels are in demand, 
craunl a^actory''. 7.'. . '. '. '. ." '. '. 25 Various colors are popular in Java, some of the leaders 

ocein h freight *7*°7. ^.-TTT??* 1 .: '. '. '. 210 bein S maroon, French gray and khaki. There is a strong 

insurance io demand for upholstery and slip covers to match the car 

Land ing d chLWe's'arj'ava'poi^.';!;.';:.\' 20 color. Slip covers are manufactured locally. 

^jjg" The question of spare parts is as vital to automobile 

dealers in Java as in any other country far removed 

Should the dealer in Java not be located at a seaport from the factory. Should the part of a car made in the 

it will cost him $16 to deliver the car overland to his y s A and owne< i i n j ava break it would require 2 

place of business. Tq these expenses 3 per cent war mon ths to get the spare. No car owner in Java enjoys 

risk insurance must be added at the present time. the prosp ect of having his car laid up for that length of 

American Car Admirably Suited for Jay. Roads time. Dealera in Java are w . illin * to stock up liberally 

A , .... A , . , A . , « . with spare parts in proportion as they sell cars. It 

Owing to the fact that Java has relatively good roads, WQuld hel American buaine88 very materially if the 
practically the same car that is sold in America serves fact ories would co-operate in the carrying of stocks of 
admirably for Java, except that the steering wheel should rta No better • tug could ^ for than 
be on the right-hand side, as the rules of the road are thi£J co ^ per ation. In case the factory cannot financially 
opposite to those in America In all other respects our co . operate it shou i d give ^^1 attention to shipping 
standard U. S. A. car is satisfactory The 56-m. tread onl those 8 which are mogt needed The rt of 
is all right, and any clearance will suffice. Speedometers a car that ives trouble in the Dakota8 wm> in nine ty. 
must read in kilometers; metric sizes in tires are wanted ; nine caseg out of a hundred give troub i e in Java 80 that 
clincher types are m general use, and the high-tension the v s A ia in a d ition to what 
magneto is m demand. There is strong opposition in 8 shou i d be carried in Jaya and other eaatern ints 
Java to battery ignition and the storage battery in gen- 
eral. The trouble is that the Javanese chauffeur is to- Car Dealers and Garagemen Handle Accessories 
tally ignorant of the battery. It is a mystery to. him. in Java the accessory trade is handled exclusively by 
He uses the same term when speaking of a battery as he car dealers and garagemen. In the city of Bata via there 
does when speaking of medicine. This explains how al- are thirty garages, practically all of which sell accessories, 
most hopeless it is to get that attention for the battery i n the city of Tegal there are seven. The Dutch are good 
which it requires in such a hot country. The humidity mechanics, and all over the island can be found good 
of the climate is hard on the battery, and this, together public garages. The sale of U. S. A. accessories must 
with the high temperatures, makes the life of a battery follow in all countries the sale of U. S. A. cars. You 
scarcely 50 per cent of what it is in the U. S. A. cannot continue to keep our cars running without the 

The selling of U. S. A. cars with electric starting and accessories. The majority of accessories that sell at 

lighting is accustoming the Javanese chauffeur to elec- home will sell in Java. 

tricity; but what is needed in Java as well as in many At present gasoline is selling in Java at 48 cents per 

other sections is good information and explicit instruc- imperial gallon, which means about 42 cents per U. S. A. 

tions on the care of .the storage battery. gallon. It is sold entirely in 4-gal. cans, the cans being 

There are a few other details with regard to automo- crated in pairs. Gasoline pump systems at garages are 

biles for the Java market that should be kept in mind, not in use. 

To date there has been little market for closed types In Java, because the country is located within the 

such as limousines, coupes and permanent sedans. It is tropics, the selling season is not as clearly defined as in 

possible that a good market will soon develop for de- America. As in most tropical countries, there are two 

tachable top sedans, or what we know as the winter type seasons — the dry season and the rainy season. The dry 

of body. season extends from November to May and the wet sea- 
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son front May to Nbvember'. In the wet season it rains 
every day, but generally in the forenoons. This makes 
possible the general use of cars throughout the year. 

The car-selling season in Java is not dictated entirely 
by the wet and dry season, but rather by the period at 
which the different crops are harvested. Sugar being the 
biggest crop, and being harvested in November and 
December, these 2 months become the greatest selling 
months. The other crops, such as tea, coffee and rice, are 
harvested all year round. Many of the Europeans, Chi- 
nese and Arabs buying automobiles make loans on their 
crops, so that the sale of machines coincides very closely 
with crop conditions. ;For 2 or 3 years crop conditions 
have been very good, and prices high, which has greatly 
favored the sale of U. Si A. cars. 

>i ■ '• 

Suggestions for Our Makers 

Many complaints come from Java with regard to the 
methods employed by our factories in handling the trade 
there. Generally these are not serious, but they suggest 
lines of improvement for our makers handling foreign 
trade. Here are a few of the points on which criticism 
is most generally heard: 

1. Too often inferior wood is used in the crates so 
that they break before reaching their destination. When- 
ever the material in a crate breaks some part of the car 
is injured. 

2. Very frequently not enough waxed paper is used in 
arranging the cars for shipment. Water reaches the up- 
holstery, the top or some other parts. 



" 3. If the nickel parts are not heavrly" greased they im- 
varjaWy. afcrive In bad condition. j< ; 

4. 'jfiach car should be accompanied by an instruction 
book in English and a catalog in the same language. 

5. Too often our manufacturers cause dealers heavjr 
expenses in cabling. The cable rate from Java to America 
is $1.35 per word. The deferred rate is one-half thik 
charge. Cabling should generally be handled on deferred 
rates. 

While the possibility of selling motor trucks in Java 
has not been developed, their exists a good field. It wiB 
have to be developed and will require considerable time. 
The sugar industry offers the greatest opportunity. The 
average haul is 3 to 4 miles. Roads are reasonably good 
and motor trucks would serve. At present in the large 
plantations there are narrow-gage railroad lines running 
through the plantations. The position of these lines is 
changed from time to time. This is costly. With the 
motor truck and the greater flexibility it affords cheaper 
transportation of the cane from the plantation to the 
mill and of the sugar from the mill to the railroad or 
port will be possible. 

In the coffee country, which is a rolling territory with 
good roads, the average haul is 3 to 4 miles. As in 
Brazil, where the truck is being used in the coffee indus- 
try, so in Java there is opportunity for its use. Tea is 
cultivated in the highlands, and the field of truck possi- 
bilities is more limited. Rice is cultivated on the hill- 
sides as well as on low grounds, and hence the use of 
trucks in rice culture is not a factor. 




Machinery in 

New 
Harroun Plant 

MOST of the machinery is 
in the assembly depart- 
ment of the new plant of the 
Harroun Motors Corp. «* 
Wayne, Mich. Engines are 
already running through pro- 
duction. The accompanying 
photograph was taken by a 
representative of THE AU- 
TOMOBILE and shows a 
quantity of the machinery in 
position. 

The plant is T-shaped, with 
the manufacturing section 
forming the top of the T and 
the assembly section forming 
the stem. The assembly 
section is now complete, the 
floors having just been laid. 



Bethlehem 1% Ton 
Model 

AT the right is illustrated the 1%-ton 
truck built by the Bethlehem Motors 
Corp., Allentown, Pa., fitted with one of 
several standard body types'. The com- 
pany also builds a 2% -ton model. Both 
vehicles are conventional in design and are 
assembled from standard components. The 
114 -ton model has a 126-in. wheelbase and 
a by 4% in. O. B. A 8. engine. It uses 
84 by 8 in. tirts in front and 84 by 4 in. 
tires in the rear. 
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Fan Is Important Cooling Factor— II 

Radiators Offer Largest Variety of Selection — Frontal 
Area Should Be a Maximum — Air As a Cooling Agent 



By A. K. Schanze 

Fitter Fan Co. 

Second installment of a paper read by Mr. Schanze 
before the Cleveland Section of the S. A. E. 



RADIATORS offer about the largest variety of selection 
in the automobile industry. For anyone to write a com- 
prehensive treatise on the subject would be a life work. 
The elements to be looked for from the radiator builder's 
point of view are numerous, but the engineer whose function 
it is to select the proper article for his car can be guided by 
a few details. 

After the; car architect has established the shape and 
the purchasing agent has fixed the cost limit, the designing 
engineer may go as far as he chooses. Frontal area should be 
a maximum and upon this follows net radiating area. 

Radiating area can be reduced to a horsepower basis, as the 
act of radiating is exactly the process of doing work. Of the 
total heat of the engine absorbed by the water, we have only 
to deal with the small residue that would cause overheating 
if not carried off by the radiator. 

The whole thing can be based upon the premise that a cubic 
foot of air, in passing through a radiator and being raised 
50 deg. Fahr. in temperature, has absorbed 1 B.t.u. A horse- 
power represents 33,400 B.t.u. and upon this basis we can 
arrive at the other results. 

The radiator whose heat transferring qualities are such 
as to give a uniform rise of temperature to all air passing 
through it regardless of the velocity of the aif is an ideal radi- 
ator and it is not beyond our reach. Some are in existence 
that so closely approach this condition as to be considered per- 
fect to all practical intents and purposes. This may seem a 
bit at variance with some statements made further along 
under the subject of fans, but a study of the case will con- 
vince that the statements are correctly related. 

Air Passages Should Be Free 

For efficiency, not only is it necessary to have the air pas- 
sages free from solder obstructions but it is just as important 
that they be of a size and shape that will give a good smooth 
run to the air. The more air that can be passed through a 
radiator the more will be its cooling power. 

We have also to take a careful look at the inside of a radi- 
ator to determine its freedom of water circulation and its 
capacity. On several occasions tests have shown that 
capillarity was preventing free circulation. This condition of 
course, is too well known to radiator designers to need com- 
ment, but the fault does occur occasionally and is probably 
due to workmanship more than design. 

Core depths as much as 4 in. are in common use and have 
their purpose. Since expense is increased with core depth it 
is well to regard the radiator and fan together, as the power 
of the fan will make a large difference in the core depth. 
Just what conclusions to draw on this phase of the subject 
the writer is at a loss to know. It would seem that a 4-in. 
core was too deep for greatest efficiency and this has at vari- 
ous times proved to be the case. Yet upon some tests con- 
ducted on two different makes of radiators with each make 
the 3% -in. core proved of more capacity than the 3% -in. core. 

As a practical suggestion to car builders the writer offers 
that every purchaser be furnished a special card caution- 
ing him to keep the exterior of the radiator clean as he pos- 
sibly can. Much heating complaint would be avoided if radi- 
ators were kept clean. Tests go to prove that when a film 
of oil gathers enough road dust the radiator efficiency is re- 
duced to about one-quarter normal. 



Our last element in the discussion of the cooling system will 
be the fan. 

Altogether too little importance has been attached to this 
unit as is well illustrated by the fact that so few engineers 
know precisely how the relative values of different fans are 
determined. 

Researches made by some of the foremost radiator manur 
facturers have shown that cooling varies directly with the 
quantity of air passed through the radiator, when other, con- 
ditions are reduced to uniformity. It has, therefore, been the 
long time hope of many of the radiator manufacturers to see 
an improvement made in fans. 

Experiments conducted by the writer have confirmed the 
theory that cooling varies directly with the air quantity 
drawn through a radiator, and some of the records of those 
tests are incorporated as a part of this paper. 

Incidentally, similar experiments have shown that the 
temperature of the water in a radiator fluctuates practically, 
degree for degree, with the temperature of the air entering 
the radiator. 

Air As a Cooling Agent 

It has been our experience upon some few occasions to meet 
engineers who stated that they placed little stress upon the 
value of air as a cooling agent except within very wide lati- 
tude. That is to say, they were apparently of the belief that 
it took a large increase in air delivery, say three or four 
hundred per cent, to make any noticeable improvement in the 
cooling apparatus as a whole. 

In contravention to this argument it need simply be pointed 
out that a certain time honored practice among some engine 
builders is a mute proof that the contrary is the case. When 
engines are placed upon the dynamometers to be "run in" 
they are usually connected with their standard radiators 
and carry their regular fans. Experience showed, in some 
cases, that this did not provide sufficient cooling to make 
safe running, so the simple expedient of placing an electric 
fan on a bench in front of the radiator and directing its air 
current into the radiator is resorted to with satisfactory 
results. 

On the whole, however, the fan is the last item in the 
make-up of a car to be considered and it usually shows it. 

First and foremost, in the selection of a fan, should be con- 
sidered the element of quantity of air delivery. The ideal 
radiator, as has been stated, is the one that will give off 
its heat at such a rate that the air that passes out of it 
can absorb no further heat units. In combination with this 
radiator, the ideal fan is the one which will draw air through 
the radiator at such a high velocity that the air undergoes 
no measurable increase in temperature as it passes through. 

At first glance it would seem as though this statement of 
the case partook of the old school day problem of the irresist- 
ible force striking the immovable body, but closer inspection 
will reveal the fact that it is not quite that way. 

The fan is the only link in the chain that can be made of 
practically unlimited power without throwing the system out 
of balance. Incidentally, it may be remarked that fan manu- 
facturers have the world still to conquer in that respect. 

The rate of heat transmission from one medium to another 
is directly proportional to the difference in the temperatures 
between the two mediums. This rule applies exactly between 
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all the variations met with in automobile practice. There- 
fore, the efficiency of a radiator and fan system combined 
would be greatest when the mean temperature of the air 
passing through the radiator were lowest; or, in other words, 
when the difference in temperature of the water in the radi- 
ator and the air passing through it were greatest. 

As an illustration, assume the case of a radiator on a sum- 
mer day with atmospheric temperature at 85 deg. Fahr., 
mean water temperature 200 deg., and a rise in temperature 
of air passing through the radiator of 50 deg. The mean 
air temperature through the radiator is, therefore, 85 deg. 

50° 

-) = 110 deg. and the differential between the water and 

2 

air is 90 deg. Heat will be transmitted in its proper ratio to 
a differential of 90 deg. 

Take then the case where ail other conditions are the same 
as in the foregoing case, but increase the air velocity 40 per- 
cent and thereby reduce the temperature rise from 50 deg. to 
30 deg. The mean air temperature through the radiator then 
30° 

is 85 deg. H = 100 deg. and the differential becomes 100 

2 

deg. Heat will be transmitted at a faster rate in the pro- 
100 

portion of or an increase of 11 per cent. 

90 

The foregoing will serve the double purpose of illustrat- 
ing that the fan has a certain definite value, and demonstrat- 
ing that because a fan may have double the capacity of an- 
other it cannot follow that a 100 per cent increase in the 
motor load capacity can be looked for. 

As a matter of practice, then, the rule can be set down that 
the fan is of vital importance and that the very best fan ob- 
tainable should be installed. The question that follows is, 
what is the best fan obtainable? In answer to this it may be 
stated briefly that the fan that, on any limit of diameter, 
will give the maximum air velocity per revolution is best. 

Air velocity depends upon a fan's ability to build up 
pressure and pressure overcomes the normal friction in the 
radiator and drives the air through at a velocity proportional 
to the square root of the pressure. 

Fans of any one design increase their capacities in an ap- 
proximate geometric progression with the increase in diam- 
eter. Best practice would therefore suggest the use of the 
largest diameter possible on any particular model of car. 

There are several distinct types of fans offered by the 
various manufacturers, classified for description as follows: 
rim fans, which are those whose periphery is bound by a cir- 
cular rim; flat blade fans, which are usually of three or four 





Air velocity curve* of 16-ln. fane Illustrating effect of belt slip— 
A = f6-ln., three-arm multlbiade; B=IT-Two blade (curved blades) 



Power and velocity curves of free air teat* of 18-ln. fans — 
A= Four-blade fan (flat blade*); Brr Three-arm multlbiade; 
C=Flve-arm multlbiade (special); D=Flve-arm multlbiade 
(standard) 

flat blades built out from a central spider ; curved blade fans, 
which are similar in construction to the flat blade fans ex- 
cept that the blades are curved somewhat after the manner 
of a garden trowel; and multiblade fans, which are of two 
or more arms, up to six, and in which each arm consists of two 
or more blades. 

Taking them in the order named, we note two types of rim 
fans, viz., those having a very thin rim almost like a wire 
and those having a broad rim equal in width to the sweep 
' clearance of the blades. In the former type, as nearly as the 
writer can ascertain, the rim is supposed to add strength both 
in the resistance to centrifugal force and in the resistance 
to bending. It is also intended somewhat to act as a safe- 
guard to the radiator should the fan become bent or out of 
line and strike the radiator. 

The writer has conducted air delivery tests extensively on 
both types of fans and has found them very inefficient 

Flat blade fans are the most common in use at the present 
day. They are usually of the four blade type built up on a 
central spider. Their air delivering qualities are not good 
at low speeds, say at a peripheral speed less than 5000 ft. per 
min.; hence they have to be run at very high speeds. High 
speed fans are noisy and consume a large amount of power. 
These two factors will be discussed later in this paper. It is 
safe to say that the flat blade fans are very efficient when 
working at peripheral speeds in excess of 15,000 ft. per min., 
which, for 16 and 18-in. fans, is close to 3000 r.p.m. 

Curved blade fans, as a class, are similar in their construc- 
tion to flat blade fans; that is to say, they are normally built 
up on a central spider and are of three or four blade design, 
generally. In capacity, and efficiency, they are much ahead 
of the flat blade and rim fans, for automobile uses. Of 
course, they do not show a constantly increasing efficiency at 
very high speeds, 4000 and 5000 r.p.m., but then good engi- 
neering practice would counsel against the use of any such 
fan speeds where it were possible at all to get away from it 
These fans are good because their efficient speeds are gen- 
erally comparatively low. 

Of the multiblade type of fan there is only one such make 
at present in existence. This consists of groups of blades 
placed one behind the other and presenting somewhat the ap- 
pearance of two fans upon a single hub. Experiment has 
demonstrated that this is far and away the most powerful and 
efficient type of disk fan yet produced. The capacity is from 
50 to 100 per cent greater than that of other types and its 
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most efficient speed is down around 800 to 1200 r.p.m. for 16 
to 20-in. diameters. It develops a high velocity pressure 
which drags air through the radiator even under adverse 
conditions. Its power consumption per cubic foot of air 
handled is at least 40 per cent less than that of any other 
type of automobile fan it has been the writer's experience to 
test. It also has another quality that recommends itself to 
the automobile engineer, namely, it develops a high peripheral 
suction around an area about one-third its diameter. It will 
therefore be noted that it is decidedly centripedal and not 
centrifugal. This quality brings the edges and corners of a 
radiator into use. The advantages of this feature are self- 
evident. 

Another type of fan very little used in the automobile in- 
dustry, but worthy of notice in a paper of this kind, is the 
centrifugal fan. This is a fan that takes air through the 
line of its axis and discharges it in the plane of its perimeter. 
It develops a very high pressure, but is of comparatively low 
volumetric capacity. On air cooled cars it has been found 
very satisfactory but its adaptability to water cooled systems 
remains to be worked out if it ever can. 

Power Consumption and Fan Speed 

The engineer, in making his selection of a fan, should take 
into serious consideration the amount of power necessary to 
handle maximum air velocities through the radiator. The 
author feels confident in making the statement that this phase 
of the question has been considered by very few engineers. A 
study of the power curves shown herewith will show that an 
astonishing amount of power can be used by a fan when its 
speeds are excessive. 

Take for example the 18-in. fans whose powers, speeds and 
air delivery are plotted. At 1000 r.p.m., the flat blade fan 
was delivering a velocity of 1423 ft. per minute on a power 
consumption of 0.077 hp., in free air. 

The multiblade (five-arm) fan, at 1000 r.p.m. was deliver- 
ing a velocity of 2580 ft. per minute on a power consumption 
of 0.18 hp. under the same conditions. 

Now compare the above with what took place at double the 
speed, (2000 r.p.m.) The flat blade fan handled air at 2826 
ft. per minute velocity and consumed 0.524 hp., and the mul- 
tiblade fan generated a velocity of 6060 ft per minute and 
consumed 1.4 hp. 



The increase in power, it will be noted, was almost in 
direct proportion to the cube of the speeds. 

Since many motors are so geared that the fans at times 
are supposed to be making as much as 4500 r.p.m. it will be 
seen that at such a pace the power consumption, theoretically, 
gets up to 6 or 8 hp. It is the writer's basic contention that 
such a power expended on driving a fan is so completely 
wrong that its practice should be discontinued without delay. 
Motors running up steep hills or through heavy roads are fre- 
quently shifted into low gear in order to let the cylinders do 
the work possible at high piston speed. Under such circum- 
stances, then, the fan is demanding one-sixth to one-eighth of 
the motor's power. These 6 or 8 hp. generate their quota of 
heat which again has to be extracted. It is a good fan which 
will assume this additional burden without allowing boiling. 

In looking at the situation from a practical standpoint we 
must investigate the medium through which this high power 
reaches the fan. This transmission is usually through a belt, 
either flat or V. Can a leather or canvas belt, whose contact 
width is between % and 1% in., transmit much over 3 hp.? 
The best authorities on the subject say it cannot be done. 
This answer is probably correct. 

The summary of the whole situation then is that, when the 
motor gets beyond a certain speed limit, such that the fan 
should begin to make from 4000 r.p.m. up, the belt begins to 
slip, and once this condition has set in the fan becomes worse 
than useless for that particular set of conditions. A slipping 
belt does itself a lot of harm in addition to polishing the fan 
pulley so as to make the slip at normal speeds greater. . 

Fans Not Correctly Connected 

The reason for going into this branch of the subject so ex- 
tensively is because there are several hundred thousand cars 
built annually in which fans are so connected as to develop 
a speed of from 2000 to 2500 r.p.m. when the car speed is 20 
m.p.h. over the ground. These cars, most of them, do not 
show a heating tendency over smooth roads at that speed, 
but do when making from 30 to 40 m.p.h. or when the motor 
is doing the same amount of work in one of the low gears. 
Then, at just the right time when the cooling agents are most 
in demand, the fan is either slipping or using an amount of 
power not at all commensurate with its cooling power. 
(To be continued) 
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Automobile Calendar 



ASSOCIATIONS AND CLUBS 

May 25 — Cleveland, American 
Automobile Assn., Annual 
Meeting, Hotel Hollenden. 

June 4-6 — Hot Springs, Va., Na- 
tional Assn. of Automobile 
Accessory Jobbers, Con- 
vention. 

Sept. 12-14— Atlantic City, N. J., 
Motor and Accessory Man- 
ufacturers, Mid - Season 
Meeting. 

Sept. 25-28 — Httsburgh, Nation- 
al Assn. of Purchasing 
Agents, Convention. 

CONTESTS 
1917 

May 10 — Uniontown, Pa., Speed- 
way Race. 

May 19 — New York Metropolitan 
Race on Sheepshead Bay 
Speedway. 

May 30— Cincinnati, Ohio. 250- 
Mile Race. 

May 30 — Uniontown, Pa., Local 
Races. 

June 9 — Chicago, 111., Speedway 
Race. 

June 23 — Cincinnati, Ohio, 
Speedway Race. 

July 4— Omaha, Neb., Speedway 
Race. Championship. 

July 4 — Uniontown, Pa., Speed- 
way Race. 

July 4 — Tacoma, Wash., Speed- 
way Race. 

July 4 — Visalia, Cal., Road Race 

July 4 — Spokane, Wash., Track 
Race. 



July 4 — Benton Harbor, Mich., 
Track Race. 

July 14— Rochester, N. Y., Hill- 
climb. 

July 15 — Missoula, Mont., Track 
Race. 

July 17-19— Buffalo, N. Y., Inter- 
city Reliability. 

July 22 — Anaconda, Mont., Track 
Race. 

July 29 — Great Falls, Mont., 

Track tts.c© 
Aug. 5 — Billings, Mont., Track 

Race. 

Aug. 17 — F Uming ton, N. J., 
Track Race. 

Sept. 3 — Uniontown, Pa., Speed- 
way Race. 

Sept. 3 — Cincinnati, O., Speed- 
way Race, Championship. 

Sept. 6 — Red Bank, N. J., Track 
Race. 

Sept. 8— HillcIImb, Pike's Peak, 
for stripped stock chasers. 

Sept. 15— P r o v i d e n c e, R. I., 
Speedway Race, Cham- 
pionship. 

Sept. 22 — Allentown, Pa.. Track 
Race. 

Sept. 28 — Trenton, N. J., Track 
Race. 

Sept. 29 — New York Speedway 
Race, Championship, 

Oct. 6 — Danbury, Conn., Track 
Race. 

Oct. 6 — Uniontown, Pa., Speed- 
way Race. 

Oct. 13 — Richmond, Va., Track 
Race. 

Oct. 13 — Chicago Speedway Race, 
Championship. 



Oct. 27 — New York Speedway 
Race. 

SHOWS 

May 5-13 — Chicago, Used Car 
Show, Coliseum Chicago 
Automobile Trade Assn. 

June 20-27 — Montreal, Que., 
Used Car Show, Coliseum, 
Montreal Automobile 
Trade Assn. 

Aug. 6-18— Fremont, Neb., Gen- 
eral Tractor Demonstra- 
tion. 



Sept. 2-9 — Spokane, Wash., In- 
terstate Fair. 

Sept. 9-15 — Milwaukee Show. 
State Park Fair, West 
Allis. 

Sept. 9-15 — Milwaukee, Wis., 
Fall Show, Wisconsin State 
Fair, West AUls, Milwau- 
kee Automobile Dealers. 

Oct. 13-28— Dallas, Tex., Dallas 
Automobile & Accessory 
Dealers' Assn. State Fair. 



S. A. E. Calendar 



Midsummer Meeting 

June 26-26— Washington, D. C. 

Standards Division 
Meetings 

MAY 

4— Electric Vehicle, Hotel Stat- 

ler, Cleveland. 
4 — Marine Standards, Hotel 

Statler, Cleveland. 
16— Ball and Roller Bearing, 

New York. 
18 — Truck Standards. New York. 
22— Lighting, Cleveland. 
26 — Aeronautic, New York. 
25— Miscellaneous, Detroit. 
29 — Research, New York. 



JUNE 

6 — Starting Battery, Detroit. 

7 — Engine, Detroit. 

8 — Transmission, Detroit. 

14 — Electric Vehicle, New York. 
18 — Standards Committee. 

Section Meetings 

MAY 

11— Detroit. 

17 — Metropolitan, Engines that 
Will Burn the Fuels We 
Shall Have to Use. Papers 
by H. G. Chatain on the- 
Diesel and P. O. Scott on the 
Junker. 

18 — Cleveland. Some New 
Phases in the Case Harden- 
ing of Steel, by J. H. Her- 
ron. 

25 — Indiana. 



Engineering Calendar 



American Railway Master Mechanics' Assn. 
American Institute of Electrical Engineers. 
Master Builders' Assn. 

American Society of Heating and Ventilating Engineers. 
Association Iron and Steel Electrical Engineers. 
Mining and Metallurgical Society of America. 
Society of Automobile Engineers. 



Illuminating Engineering Society. 

National Electric Light Assn. 

National Gas Engine Assn. 

American Society for Testing Materials. 

American Institute of Metals. 

American Foundrymen's Assn. 

Society Naval Architects and Marine Engineers. 



MAY 

5 — Assn. Iron & Steel Elec 
Engrs., Majestic Hotel, 
Philadelphia. Some Recent 
Applications of Electricity 
in the Steel Industry by G. 
E. Stoltz. 

8 — Soc. for Elec. Development 

annual meeting. 
12 — Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 

14 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich, section at Detroit. 

15 — Amer. Soc Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 

17— Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penna. section at Phila. 

17— Mining & Met. Soc. of 
Amer. monthly meeting 
New York section at Engrs. 
Club. 

18 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 

19 — Assn. Iron & Steel Elec. 
Engrs., Fort Pitt Hotel, 
Pittsburgh. Auspices of 
Power Committee, W. O. 
Oschmann, chairman. Power 
Cost Accounting Systems as 
Practised by Several Steel 
Mills in Pittsburgh District. 

21 — Amer. Soc Heat. & Vent. 
Engrs. monthly meeting 
New York section. 

21-24 — Amer. Soc. Mech. Engrs. 
Spring meeting In Cincin- 
nati. Joint session May 22 
with Nat. Mach. Tool Bldrs. 
. Assn. 

29-June 1 — Nat. Elec. Light 
Assn. Convention at Atlan- 
tic City. 

JUNE 

2 — Assn. Iron & Steel Elec. 
Eners. monthly meeting 
Phila. section. 

6- 7 — Nat. Gas Engine Assn. 

annual meeting at Chicago 
(Sherman House). 



8 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 

9 — Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 

11 — Amer. Soc. Heat & Vent. 
Engrs. monthly meeting 
111. section at Chicago. 

11 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Michigan section at Detroit. 

12— Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 

13— 14-15 — Amer. Ry. Master 

Mech. Assn. convention, 
Greek Temple, Atlantic City, 
N. J. Hdqrs. Marlborough- 
Blenhelm Hotel. 

14 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 

15 — Ilium. Eng. Soc. Pittsburgh 
section. Office Building, 
Lighting and Inspection 
Trip through City and 
County Building. Mr. S. G. 
Hlbben. 

16 — Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Pittsburgh section. 

18-19-20 — Master Car Bldrs. 
Assn. convention, Greek 
Temple, Atlantic City, N. J. 
Hdqrs. Marlborough -Blen- 
heim Hotel. 

20- 22 — Amer. Inst. Chem. Engrs., 

Ninth Semi-Annual Meeting 
at Buffalo. 

21 — Mining & Met. Soc. of Amer. 
New York section monthly 
meeting at Engrs. Club. 

26-30 — Amer. Soc. for Test Mat. 
annual meeting Atlantic 
City. 

JULY 

7 — Assn. Iron & Steel Elec. 
Eners. monthly meeting 
Phila. section. 

9 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
111. section at Chicago. 

9 — Amer. Soc. Heat. & Vent. 
Eners. monthly meeting 
Mich, section at Detroit. 



10— Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 

12— Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 

13 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 

14 — Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 

16 — Amer. Soc. Heat. & Vent. 

Engrs. monthly meeting 

New York section. 
21 — Assn. Iron & Steel Elec. 

Engrs. monthly meeting 

Pittsburgh section. 

AUGUST 
4 — Assn. Iron St Steel Elec 

Engrs. monthly meeting 

Phila. section. 
9 — Amer. Soc. Heat. & Vent. 

Engrs. monthly meeting 

Penn. section at Phila. 

10 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 

11— Assn. Iron & Steel Elec. 
Engrs. monthly meeting 
Cleveland section. 

13 — Amer. Soc Heat. & Vent. 
Engrs. monthly meeting 
111. section at Chicago. 

13 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich, section at Detroit. 

14 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 

20 — Amer. Soc. Heat. & Vent. 
Engrs. monthly, meeting 
New York section. 

21 — Assn. Iron & Steel Elec 
Engrs. monthly meeting 
Pittsburgh section. 

SEPTEMBER 

1 — Assn. Iron & Steel Elec. 

Engrs. monthly meeting 

Phila. section. 
8— Assn. Iron & Steel Elec. 

Engrs. monthly meeting 

Cleveland section. 



10-14 — Assn. Iron & Steel Elec 
Engrs. annual convention at 

Phila. 

10 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
111. section at Chicago. 

10 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich, section at Detroit. 

11 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting; 
Mass. section at Boston. 

13— Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 

14— Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Ohio section at Cleveland. 

15 — Assn. Iron & Steel Elec 
Engrs. monthly meeting 
Pittsburgh section. 

17 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
New York section. 

20 — Mining & Met. Soc. of Amer. 
monthly meeting N. Y. sec- 
tion at Engrs. Club. 

24 — Amer. Inst. Metals at Bos- 
ton. 

24 — Amer. Fdry. Assn. annual 
meeting at Boston. 

OCTOBER 

6 — Assn. Iron & Steel Elec 
Engrs. monthly meeting 
Phila. section. 

8 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
111. section at Chicago. 

9 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mich, section at Detroit. 

10 — Amer. Soc. Heat. & Vent. 
Engrs. monthly meeting 
Mass. section at Boston. 

11 — Amer. Soc Heat. & Vent. 
Engrs. monthly meeting 
Penn. section at Phila. 

13 — Assn. Iron & Steel Elec 

Engrs. monthly meeting 

Cleveland section. 
15 — Amer. Soc. Heat & Vent 

Engrs. monthly meeting 

New York section. 
17, 18. 19— Amer. Gas. Inst, at 

Washington, D. C. 
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You Ride on the Springs 





t^VERY car is equipped with springs in 

^— ' order to make it ride easily, but if these springs 

are not kept lubricated so you get spring action they are absolutely 
useless — you might as well have a solid piece of steel. 

Heretofore the lubricating of springs has been a tedi- 
ous, irksome task — but it need be no longer if you will use 




IL 



It is very easy to apply — you don't 
need a tool of any kind — it isn't 
even necessary to jack up the car 
— simply paint it on with a brush 
or squirt it on with an oil can. 

It Penetrates 

Johnson's Stop-Squeak Oil has the 

remarkable property of seeping rapidly 
between the spring leaves and to the 
furthermost wearing points and it there 
becomes a heavy bodied lubricant, allow- 
ing perfect spring action. 

For Squeaks of All Kinds 

Johnson'sStop-Squeak Oil removes squeaks 
of all kinds — in springs — shackle bolts — 
body — fenders — top, etc. It also reduces 
the liability of spring breakage. 



It is a simple remedy for hard riding 
cars. Applied to the side of springs 
—it will quickly penetrate between 
the leaves driving out the rust and 
lubricating them thoroughly. 

Make Your Car Ride Easily 

Instead of bumping over the road you 
can fairly float along if your springs y % c 
are lubricated so you have spring Johnson 
action. If spring leaves are *SON 
rusted together you might DwtA.iuei»«.wi«. 
as well be riding on a solid X find g££ 

piece Of Steel. please send me by pre- 

paid express, one quart 
Insist upon your dealer / _f? f Johnson's Stop-Squeak 
supplying you with 
Johnson's Stop- 
Squeak Oil. If he 
cannot do so jy 
use attached X Address 

coupon. / City & Suite 



Oil — enough for a season's, 
use. 



Name . 



My Dealer is. 



Please mention The Automobile when writing to Advertisers 
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War Time Economy 



Rayfields are saving millions yearly 
through Economy of Gasoline. 

With all its records for Speedway, Highway and 
Airway, the greatest accomplishment of the 
Ray field is its positive economy — a fact so well 
assured that any Rayfield dealer or service station 
will sell you a 




Unconditionally guaranteed to give more mileage 
per gallon of gasoline and to satisfy you in every 
other way. 

Car owners will realize the vast importance of this fact at such a 
time, when the nation is setting itself to practice sensible 
economy. Add to economy the fact that your car will be 
vastly more flexible, more powerful, and speedier. 

Findeisen & Kropf Manufacturing Co. 

2117 Rockwell Street CHICAGO, ILLINOIS 

Service Stations \^ Everywhere 
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The "bumper" which presents a rigid front to the colliding 
object either bends or breaks beneath the blow, or transmits 

the strain to the car. 

Of flexible construction, the 



gives before 
the blow and. 



hriford 

BUMP ABSORBER] 

-more than a Bumper 




while giving, 
assimilates and 
dissipates the force 
of it by means of two 
powerful double-loops of 
spring-steel. It matters 
not from what direction the 
'bl w comes, as the Hartford 
Bump Absorber is built to give pro- 
tection from tip to tip. 

The Hartford Bump Absorber affords 
real protection. Moreover, it improves 
the appearance of any car. 

Bolts on without drilling and stays bolted. 

THREE MODELS 

Large Car Type (three leaf) . .$12 Medium Car Type (two leaf ).. $10 Ford Car Type . 

Standard finish, black enamel with nickel center clamp. Nickel finish $1 additional. Brackets available for attach- 
ment to cars with splash pans without cutting pans or drilling frames. 

EDWARD V. HARTFORD, Inc. 

Heretofore known as 
Hartford Suspension Co., 144 Morgan Street, Jersey City, N. J. 

Makers of the Hartford Shock Absorber, E. V. Hartford Elec- 
tric Brake, Hartford Auto Jack, Hartford Bump Absorber 

Branches: New York, 1846 Broadway, and Service Station, 1926 Broadway; 
Boston, 319-325 Columbus Avenue; Chicago, 2637 Michigan Avenue 

Distributors in principal cities. Dealers everywhere. 



.$8 





Hartford Shock 
Absorber 

Makes 
Every Road a 
Boulevard 



Hartford 
Auto Jack 

The 
Best lack 
Money Can Buy 
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The Importance of Good Bushings 



The bushings are subjected to greater 
wear than any other parts of a car. 

Rattles, knocks, vibrations, and power 
loss are caused by worn bushings. 

Play in the bushings is the cause of 
most motor car troubles. 

When bushings show wear, they can- 
not be adjusted. They must be re- 
newed. This means you have to tear 
your car all to pieces, just to get at 
them. 

Consequently no part of a car is the 
cause of more overhauling expense. 

Builders of quality cars use only the 
finest quality bushings — if they 



didn't, their cars would not be qual- 
ity cars. 

Quality in the bushings is vitally im- 
portant. In no other way can fre- 
quent overhauling expense be 
avoided. 

NON-GRAN bushings are the world's 
acknowledged QUALITY bushings. 
Ten years' performance on Ameri- 
ca's quality-built cars has proven 
NON-GRAN superiority beyond 
any question of doubt. 

NON-GRAN cost more, but builders 
of quality cars willingly pay the 
extra cost because they KNOW it 
will add to the service life of their 



cars and greatly reduce overhauling 
expenses to the owner. 

Almost any repairman can replace any 
worn bushings in your car with 
NON-GRAN QUALITY bushings. 

Thousands of good repairmen carry 
in stock an assortment of NON- 
GRAN cored bars from which they 
make their bushings. Repairmen 
have no trouble in getting NON- 
GRAN cored bars, for they are for 
sale by every good jobber in the 
land. 

American Bronze Company 

Bcrwyn . • • Pennsylvania 




ICM SPEEDS 

arTnc bron z*e 
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ENUS 

lb* PENCIL 

FREE! 

So that you may appreciate, (as thousands 

of mechanical, electrical and civil engineers 
now do,) the perfection of the 17 black 
degrees of VENUS perfect pencils, 
which range from 6B softest to 9H 
hardest, we shall send free, full 
length 7" VENUS pencils in 4 
degrees indicated, or any four 
degrees you may prefer. 
For uniformity, smooth- 
ness, durability, and 
adaptability for 
every purpose, 
these pencils are 
unequalled. 

Look for the 
watermark 




NOT E — This 
offer expires 
June 1, and Is 
Intended par- 
ticularly for de- 
signers, drafts- 
men and engln- 
In the auto- 
mobile Industry. 




finish. 



Fill 

out and 
mail this 
coupon now} 

American Lead Pencil Co. 

245 Fifth Ave., NEW YORK CITY 
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Give your car a rubdown with 

Pimbley's Auto Newer 

"Cleans and news any exterior finish" 

Hear folks say, "Ah, a new car, eh?" 

Pimbley's Auto Newer revives and restores the natural, 
beautiful original finish of your car — makes it look like new. 
A few drops on cheese cloth, a few brisk rubs, and lo! the 
car looks NEW! 

Why obscure the beautiful, original finish of your car with heavy oils, 
wax, paste or so-called "polishes" ? You can retain, revive and renew the 
body-maker's ORIGINAL finish with Pimbley's Auto Newer. Something 
different. If not at your dealer's write us; 50c and $1.00. 

Pimbley's Auto -Top -Newer 

Not a paint, but a black liquid compound used with a brush that tones up the top 
and makes it look like new. Dries quickly ; won't rub off. Waterproof. Fine for seats, cushions, leather 
trimmings — trunks and suit-cases. Also used on under parts of car, such as axles, running-board, etc. 
Price 50c, $1.00 and $1.50. At all dealers and garages. If not at yours, order direct. 

Dealers! Link up with our National Advertising Campaign now carried on in Saturday Evening 
Post and leading auto publications. Our special dealer proposition will interest you. Get it. 

Pimbley Paint & Glass Go. 

St. Joseph, Missouri 
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Make Your Store The Auto Supply 
Headquarters Of Your Town'! 



There are a thousand chances for 

garage men and repairmen to sell spot-lights, seat 
covers, shock absorbers, spark plugs, etc. All you 
have to do is to stock auto supplies, display them, 
talk them to auto owners. And there will be over 
four million motorists in the United States this year. 



The Service Motor 

Supply Co. of Chicago stands 
ready to show you how to 
make big profits catering to the thou- 
sand and one needs of auto owners. 
We will help you at every stage of 
the game. We will be your Chicago 
partner and make it easy for you to 
win out, just as we have helped 34,000 
other dealers. 



Write for "SNAPS." It 

is the "National Bargain Direc- 
tory of Auto Supplies." We send you 
a new issue of "SNAPS" on the first of 
every month. It lists hundreds of items 
—quick-selling merchandise of the best 
grade at such low prices that you 
can undersell all your competitors 
and make your store the auto-sup- 
ply headquarters of your city. 



We Buy and Sell For Cash 



The Service Motor Supply Co. buys for 

cash and sells for cash— that is why our prices are lower 

than you can get anywhere else. We sell by mail and whole- 
sale only. No man in your town could get so much as a cotter w 
pin from us by mail or in our Chicago display rooms. We ./(I 
employ fifty people in our "T. D." Department to reject con- y^g; 
sumer orders and protect our dealers. 

Over 34,000 live wide-awake deal- 
ers are buying over $5,000,000 of auto parts and 
accessoriesfrom"SNAPS"yearlybecauseourremarA> 
ably low prices allow them to undersell their local A 
competitors and mail-order-to-consumer houses. JS/ 

'SNAPS" cost you nothing but will make 



new and bigger profits for you. 
letterhead— so we can know you 
are a legitimate dealer, or send in 
your business card and we will 
see that your copy of "SNAPS" 
reachesyouinahurry. Write today. 



Write now on your 




SERVICE MOTOR SUPPLY 0. 



s 1523-25Z7Z9-31 
i MICHIGAN AVE. 



CHICAGO.USA 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



58 



THE AUTOMOBILE 



May S, 1917 




Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



May S, 1917 



THE AUTOMOBILE 



59 





Announcement! 

Duesenberg Motors Corporation has been organized 
to manufacture Automobile, Marine and Aeroplane 
Motors for those who can afford and demand the best 



EACH of the three types of motors will be 
built on the same general design, differ- 
ing only enough to adapt them to their 
individual requirements. The Duesenberg 
Design has proven itself in actual service for a 
number of years. 

More than 60 % of all racing cars on American 
Speedways in 191 5 were equipt with Duesen- 
berg Motors. 

Duesenberg Motors were installed in the first 
motor boat to make a mile-a-minute speed. 

Duesenberg Motors were installed in the boat 
that won the Displacement Runabout Classic 
at the Miami Regatta this year. 

Duesenberg Motors are installed in Seaplanes 
now in the Service of the United States Navy. 

The Duesenberg Four and Six Cylinder Auto- 
mobile Motors typify the evolution of the 



Duesenberg Design which has passed through 
the severe test of automobile and motor boat 
racing and now occupies a dominant position 
in the field of internal combustion engine 
design. 

The Duesenberg Design as applied to Auto- 
mobile Motors has been worked out in full 
detail and put on a commercial and manufac- 
turing basis. The business policy of the 
Duesenberg Motors Corporation lends itself 
only to production on a limited quantity basis. 
Inquiries are invited from those manufacturers 
whose clientele demands high efficiency and 
performance. Our large plant at Edgewater, 
N. J., is now manufacturing both four and six 
cylinder Duesenberg Automobile motors. 
You are cordially invited to get in touch with 
our New York Office. 



DUESENBERG MOTORS CORPORATION 

120 BROADWAY, NEW YORK CITY 

Factories at Chicago, 111., and Edgewater, N. J. 
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The internal gear drive axle causes the driving torque to be set up 
at the wheels, not at the center of the axle. Thus there is no tend- 
ency to tip the axle up or down at the center, due to the reaction 
to the driving torque. There being no such tendency, the axle does 
not have to be designed to resist this tipping tendency. Thus an 
internal gear drive axle is the simplest axle made, in principle, ex- 
cept the chain drive. You know that the chain drive is hopelessly 
antiquated, but if you equip your trucks with internal gear drive 
axles you get the advantages of the chain drive as well as the ad- 
vantages of the shaft drive. 

This is one of a series of twelve engineering arguments. If you would like to have the whole 
set at once, write to the 



Clark Equipment 
Company 

Successors to 

Celfor Tool Company and 
Buchanan Electric Steel Company 

Buchanan, Michigan 



REDUCTION 

Ah to 
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The combined area of^ these three plants 
aggregates the largest floor space inthevvgrld 
devoted to the exclusive ma nufactu re of 

Die -Castings. 



3EHLER 



IB 




MAIN OFFICE AND EASTERN PLANT 

WESTERN PLANT BROOK LY N . N . Y. 
TOLEDO, OHIO. 



NEW JERSEY PLANT 

NEWARK, N.J. 



CHICAGO 

4-4-14 NO. CAMPBELL AVE 



SALES OFFICES 
DETROIT ROCHESTER 

314 FORD BUILDING 726 GRANITE BUILDING 



BOSTON 

723 OLIVER BUILDING 
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Who Got the Jump 
in Magneto Making? 

The first strictly high-tension Magneto was an Eisemann. It was designed 
and built sixteen years ago. 

The lead which the EISEMANN assumed then never has been relinquished. 

Judge how firmly this Magneto has held its leadership, by the quality of the 
Motor Trucks whose makers use the EISEMANN as standard equipment. The 
list of 69 includes 



Federal 
G. M. C. 

Gramm- Bernstein 



Kelly 

Pierce-Arrow 



Service 
Sterling 
White 



Truck Service, better than anything else, reveals the difference between 
Magnetos. Eisemann superiority in the pleasure-car field is just as positive and 
as clearly demonstrable. 

THE EISEMANN MAGNETO CO. 

Sales and General Offices: 32-33rd St., Brooklyn, N. Y. 

Chicago, 111., 910 South Michigan Ave. 
Detroit, Mich., 802 Woodward Ave. 
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Swamped 




Deluged! 



THAT'S THE CONDITION of the Reo Sales 
Department at this moment. 

MORE THAN 9000 orders on file in excess of 
possible factory output. 

EVERY YEAR since the inception of Reo, the 
demand has been greatly in excess of the supply. 

NEVER SINCE THE DAY the first Reo left the 
factory has it been possible to supply all who 
wanted Reos. Never a day! 

BUT THIS YEAR it is almost hopelessly so. For 
motor trucks as well as for automobiles — sixes as 
well as fours. 

ISN'T THAT THE KIND of line you like to handle 
— the kind that sells itself? 

OH YES! OF COURSE IT IS a little aggravating 
at times to have more orders that you can fill. 
But it's a lot more aggravating to have cars on 
the sales floor that you can't move — cars that 
nobody wants and that you can move only by 
bad trade-ins or price cutting. 

JUST REMEMBER this condition next season 
when planning for the future and selecting the line 
that you want to handle — permanently. 

IT MAY NOT BE possible to get the Reo line — 
depends where you are located and how satis- 
factorily we are represented there now. 

BUT THE WISE DEALER keeps his eyes open and 
his ear to the ground — you never can tell ! 

Reo Motor Car Company 

Lansing, Michigan iss 




All Prices are f.o.b. Lansing, Michigan, and are Subject to Increase Without Notice 

""IliTllMlllllllllllllllllM 
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Five-Pastenger Touring Model 



A. NEW X U JC u n Y~ C^l 7? 
AT THE RIGHT PRICE 



Distinctive custom-made bodies of exclusive and original design, 
— luxuriously finished and upholstered in real leather, 

— completely equipped with every accessory that will add to pleasure or comfort, 

— a perfect chassis, built entirely of well-known mechanical units of established 
excellence, 

— light in weight, perfectly balanced, economical of operation, and conservative 
in price, 

that, briefly, is a description of the ANDERSON "'Six. " 

ANDERSON SIX 

Digitized by Google 





In a motor car built entirely of mechanical 
units whose reputation for excellence has been firmly 
established by performance, greater perfection can be 
achieved only through refinement of minor details and 
through superior design, construction and finish of the 
body work. 

The mechanical units incorporated in the ANDER- 
SON "Six" are universally recognized as of the finest. 

It is a car that will render excellent service. It is 
light in weight and perfectly balanced. The spring 
suspension is ideal. It is easy on tires. It is eco- 
nomical of fuel. 

Its frame is extra strong and double braced. It cannot twist or 
weave. 

It is powerful. It is CONTINENTAL equipped, six cylinders. 
It has WESTINGHOt'SE electrical equipment and a ZENITH 
carburetor. It will travel from 2 to CO miles per hour on high. 
It is flexible. It is easily handled in traffic. It has an abundance 
of reserve power for the hills. 



The Anderson Convertible Sport 
Car can be transformed in a moment 
from a racy roadster, which pre- 
sumably could accommodate but two, 



Custom-Made Bodies 

A careful inspection of the body work of an Anderson 
will reveal workmanship of a quality you would scarcely expect 
to find in cars selling for less than $2,500 or $3,000. 

It is in body styles, in luxurious finish and riding comfort that 
Anderson cars truly excel. 



Each Anderson body is custom made 
finished in our own big body plant. 



-built, upholstered and 



For 28 years we have specialized in the production of the finest 
grades of coach work. With our special body-building knowledge, 
unexcelled facilities, experienced labor, and with materials close 
at hand, we are able to equip all Anderson cars with these custom- 
built bodies without extra charge. 

The finish is hand applied and hand rubbed, 21 different opera- 
tions in all, insuring a lasting lustre such as is given only the 
finest custom-made bodies. 

The upholstery is alluringly deep and wide and skillfully tailored in real leather. 
Only the finest of curled hair is used. The seats are properly tilted and shaped 
to insure luxurious riding. For comfort and smartness of design and finish, the 
Anderson is a distinct innovation. 
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— into a luxurious, 
roomy touring car 
•with ample seating 
capacity for five. 



Convertible Sport Car 

(Patents Appliad For) — - . 

Of all the innovations in body styles which have 
recently been placed on the market, the ANDERSON Convertible 
Sport Type unquestionably ranks as the greatest achievement of 
all, for it combines distinct originality of design with real utility 
and complete comfort. 

It solves the problem of the many motorists who want both a 
touring car and a roadster — for the cost of a single car. 

When not in use the rear seat of this convertible sport car is com- 
pletely covered and so cleverly concealed you would never sus[>ect 
its existence. You can see only the straight stream lines of a racy 
roadster. Yet at a moment's notice the operator can disclose a big 
roomy rear compartment containing a seat sufficiently large (i7]/-2 
inches wide) to seat three people comfortably. 

When open, this rear compartment is fully as large as the rear compartment of tiie 
average touring car. 

It is far more than a mere emergency seat of the cramped, shin scraping variety. 
There is plenty of room for feet and knees, just as there is plenty of room for shoulders 
and arms. Both in appearance and comfort it is a real five passenger touring car. 



Detail Refinements 

All Anderson models are built on the same 
chassis and all have the same equipment. 

From the oval-shaped radiator to the concealed lug- 
gage compartment in the rear you will find many 
extra features that will add to the pleasure and com- 
fort of motoring. 

There is a full size BOYCE Motoineter. 

There is an engine-driven tire pump — a KELLOG. 

There is a KLAXON Horn, motor-driven. 

The wind shield is rakishly slanted. Beneath it is a 
finely grained solid walnut instrument board completely 
equipped with control switches, head light dimmer, 
STEWART Speedometer, Ammeter and gasoline gauge. 
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Detail refinements — continued. 

There is a spot light, with mirror. 

There is a heater of the foot rest type in the tonneau. 

Overhead is a special designed Anderson One-Man 
Top, covered with De Lux RAYNTITE material. 
Snugly concealed within the top are the storm curtains 
which can be quickly attached from the inside, when 
occasion demands. 

A concealed built-in luggage compartment in the rear 
contains ample storage space for spare tubes, tools, 
chains and other motoring requisites quickly accessible 
without disturbing the other occupants of the car. 

Not a single accessory that would add to comfort or 
pleasure has been omitted. 

Why the Anderson Six will prove profitable 
for the best dealers 

1 Because it is designed and built right — certain to 
render a very high percentage of motoring satis- 
faction to the class of buyers who are able to 
recognize real character in construction and finish. 

2 Because the Anderson Convertible Sport Car is 
unquestionably the nearest approach to a perfect 
embodiment of the type of car for which there is 
the greatest and most constant demand at the 
present time. 

3 Because we are able right now to make shipment 
on orders — whether it be carload or trainload. 

4 Because the organization behind is efficient and 
financially sound to the core. 



The Anderson Six will prove a 
big asset to every dealer who 
is a live merchandiser, and 
who is building for the future. 

Our factory distributing bases 
will be located in the centers 
of principal territorial zones. 
Each base will have facilities 
to aid every dealer — in fact 
the service will be as complete 
as though an Anderson factory 
were located in every zone. 

Back of the Anderson Six are 
28 years of manufacturing ex- 
perience and reputation, and 
the accumulated facilities and 
resources of 28 years of prog- 
ress and growth. For almost 
a third of a century J. G. 
Anderson has ranked as one of 
the world's largest high-grade 
carriage builders. 



The management of the com- 
pany is under the direction of 
well-known business men of 
established reputations and 
high ideals — the production, 
sales and engineering is in the 
hands of widely known and 
highly experienced automobile 



The financial resources and 
responsibility of the company 
are of the highest. 

Our Selling Plan and our 
Dealer Proposition are of un- 
usual interest. We want every 
dealer who is in position to 
consider a character product 
such as ours to write or wire 
us at once! 

Of course there can be only 
one dealer in each territory ! 



ANDERSON MOTOR COMPANY 

Rock Hill, South Carolina 



SPECIFICATIONS 

Bodies — Custom built, by Anderson. Body 
Frame* of dry seasoned oak and 
ash. sawed to shape, counter braced, covered 
with hammer-shaped steel panels, free from 
metallic rattles; finish, hand applied and hand 
rubbed. Colors: Grey, Blue, Light Green or 
Deep Green. Special colors, $34.00 extra. 

Motor — Anderson, Continental built, high 
speed, 6 cyl., 3% x 4>4. ca«* en bloc 

40 h. p. 



Carburetor — Zenith. 

Clutch — Borg and Beck, dry disc type, 
inch diameter. 



Ten- 



Wheel 



120 inches. 



Springs— Front. 2" x 36". 7 leaves. Rear. 

2" x 56". 9 leaves. Underslung. 
Semi-elliptic, flat type. Chrome Vanadium 
Steel. Eight inch spring play. 

Axles — Front, I-beams drop forged, one piece. 

Rear, full floating, heavy pressed steel 
housing, spiral bevel differential gears. 

Tires — 33 x 4 oversized. 

Electrical Westinghouse, two unit, six volt 
Equipment starting and lighting, battery type 
ignition. Willard Battery. Am- 
meter. Dimmer switch. Armored cable used 
throughout. 

Lubrication — Constant level, forced feed and 
splash. 

Weight— 2750 pounds. 

Standard Equipment Includes 

Gasoline gauge. Foot rest heater for winter 
use. Kellog engine-driven tire pump. Klaxon 
motor-driven horn. Spot light and trouble 
lamp. Quick demountable rims, One-man 
top. Ventilating windshield, tilted, clear vision. 
Stewart Speedometer. Repair kit, complete 
set of tools and other usual equipment. 

Prices 

Convertible Sport Car $1,295 

Five-Passenger Touring Car 1.295 

(with divided front scan) 

Five-Passenger Touring Car 1.295 

(with straight front seat) 

Houk Wire Wh«l». flOO extra 




Digitized by 



Google 



May S, 1917 



THE AUTOMOBILE 



69 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



70 



THE AUTOMOBILE 



May S, 1917 



11 



'T^HE average motor 
car in private use 
is lueky if it gets over- 
hauled once a yean 
But how much better 
it would run could it 
but have the twenty* 
six thorough inspections 
and overhadlipgs which 
are received, one every 
fortnight, by every 

Fifth 

cAvenue 
Bus 



THIS IS THE DISCOV- 
ERY of the Fifth Avenue 
Coach Company after 
three years' thorough test of every 
type of axle and drive available. 
As the result of this test they 
have decided to use Sheldon 
Worm Drive Rear Axles ex- 
clusively in the future. 

Sheldon Worm Gear Rear Axles 
are superior from the operating 
standpoint because they save main- 
tenance costs in the following 
ways : — 

1 — By permitting a demountable 
wheel, allowing inspection and 
wheel changes with minimum 
cost for labor and deprecia- 
tion. 

2 — By leaving their wheel bear- 
ings enclosed in the main cas- 
ing, protecting them from grit 
and thereby reducing the cost 
of bearing maintenance signifi- 
cantly. 



1*3 



,t .. - V.,' ■* 



Worm Gear Rear 

Reduce Upkeep Costs Materially Because They 
Facilitate Frequent Inspection and Overhauling 



3 — By the superior construction 
of Sheldon brakes, giving longer 
service with maximum effi- 
ciency and requiring a mini- 
mum of inspection, adjustment 
and repair. 

4 — By securing the silent opera- 
tion that the public is coming 
to demand. 

THE SIGNIFICANCE of this 
three-year test by the Fifth Ave- 
nue Coach Company is doubled by 



the fact that very few firms in the 
United States are in a position to 
make so exhaustive a test. It 
brings out facts no manufacturer 
of trucks and heavy service ve- 
hicles can afford to neglect. 

IF YOU ARE INTERESTED 
we can send you a reprint of a 
letter from the Fifth Avenue 
Coach Company giving their rea- 
sons for the adoption of Sheldon 
Axles in detail. 



mm 



Sheldon Axle & Spring Co. 

Makers of Spring! and Axles for Heavy Duty Service for over Fifty Years: 

WILKES-BARRE, PENNA. 
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-the Secret of Flexibility is Inside the Cylinders 



How many cylinders? What about 
the bearings? The electrical system? 

To these and a hundred other ques- 
tions you've sought the answer before 
deciding on the car. 

But have you concerned yourself 
with another question even more im- 
portant — what's inside the cylinders? 

What are the pistons made of? Are 
they of cast-iron — ■ overweight, slow-gaited 
cast-iron, with its hammer and pound? Or 
are they made of that remarkable aluminum 
alloy LYNITE, strong as cast-iron yet weigh- 
ing but one-third as much, making the pistons 
nimble and quick and soft of tread ? 

Until a few years ago practically all auto- 
mobile engine pistons were cast-iron. Today 
cast-iron pistons are fast passing into memory. 

The explanation is simple: From 40 to 50 
times a second, depending on crankshaft speed, 



the piston makes a round trip in its cylinder — 
100 starts, 100 stops almost in a clock-tick. At 
this high a peed, any decrease in piston weight 
means increased flexibility and lessened vibra- 
tion. And the greater the engine speed, the 
greater these advantages. 

Thus you understand one of the big reasons 

why these leading manufacturers have adopted 
LYNITE Pistons as standard equipment and 
others are planning to do so on their 1918 cars. 



The Biddle Motor Car Co. 
Chalmers Motor Company 
Chevrolet Motor Company 
Cole Motor Car Company 
Jas. Cunningham, Son & Co. 
Curtias Aeroplane & Motor 
Corp. 

The Hayncs Automobile Co. 
McQuay-Norris Mfg. Co. 
Mercer Automobile Co. 



Monroe Motor Company 
Nordyke and M arm on Co. 
Oakland Motor Company- 
Olds Motor Works 
Packard Motor Car Co. 
Premier Motor Corporation 
Scripps- Booth Corporation. 
Singer Motor Co, Inc. 
The White Company 
Wisconsin Motor Mfg. Co. 



Send for free booklet on Lynite Pistons. 

The Aluminum Castings Company 
Cleveland, Ohio 



y.- 
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The .Fww/ attainment of 
quality in any article re- 
quires that quality be the 
supreme consideration 
throughout its manufacture 
from rate material to finished 
product. 

Theoretically, this proced- 
ure should insure uniform 
quality in every article pro- 
duced. Practically, however, 
this is not true, for men are 
prone to err. 

In order to counteract this 
evil, The Fafnir Bearing Com- 
pany has developed an inspec- 
tion system of the utmost thor- 
oughness. Not only are Fafnir 
Ball Bearings subjected to a most 
rigid examination after each 
operation in the process of man- 
ufacture, but as a final precaution, 
each completed bearing is re- 
inspected in every detail. 
^•Concerning the success of this 
fight for uniform quality in every 
Fafnir Ball Bearing shipped, the 
reproduced statement is significant 



One of tlic inspection rooms 



The Fafnir Bearing Company 



Conrad Patent Licensee 

Detroit Office: Main Office and Factory: 
752 David Whitney Bldg. New Britain, Conn. 



Chicago Office: 
39 So. Clinton St. 
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oT^ie box that blocks 
Nicjlxb Troubles ! 



HERE'S convenience and safety all in a box! For this handy little 
chest of Edison MAZDAS prepares for lamp burn-outs and 
renewals. 



It's preparedness against the dangers of the 
unlit road, and the risk of a "lights out" fine. 

You'll appreciate its help some time — maybe 
on a pitch dark night and a strange road — 
when a lamp burns out or breaks. 

Then a chest of Edison MAZDAS will spare 
you delay and danger. 

And safe! The lamps can't break, however 
badly bumped about. Each one is screwed 



firmly into a socket, and protected by the stout 
walls of the chest. , 

Whatever the year, make or model of your 
car, Edison MAZDA dealers have the right lamp 
for every socket on it. Have him load an 
Edison MAZDA Auto Lamp chest for you; 
then put it into your tool box and forget it — 
till the moment you need it. 

EDISON LAMP WORKS of General Electric Co. 
Agenciet Everywhere. HARRISON, N. J. 

6998 



%u carry an extra c Ere, -Why not extra Lamps? 



EDISON MAZDA M 
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AUTOMOBILE EXPORT 



One big outstanding fact is recognized by all — that South America needs 
our automobile products. 

The way is open to establish ourselves permanently in this growing 
market. 

Europe has long enjoyed a large percentage of this trade, but today 
conditions prevent her continuing in this field. 

American manufacturers, of course, recognize this exceptional oppor- 
tunity and are going after this business. 

There can be no doubt that the American automobile, imported at first 
as a necessity to fill in a gap left through inability to obtain European cars, 
has now firmly established itself in this market American manufacturers 
should maintain and control this market in the future. 

The placing of worth-while agencies will be more difficult in the future 
than it is now. Most of the established houses which formerly imported from 
Europe which have not already established representation of American manu- 
facturers are doing so now. 

EL autom6vil AMERICANO has been established by the CLASS 
JOURNAL COMPANY to furnish a direct means of communication between 
the American manufacturers in the automobile field and the automobile trade 
in South America and all the other Spanish speaking countries. 

EL AUTOMOVIL AMERICANO is the only trade paper devoted exclu- 
sively to automobile subjects going to these countries from the United States. 
It is printed in Spanish, published quarterly, and reaches every substantial 
dealer, jobber and garageman in South America, Central America, the West 
Indies and other Spanish countries. 

The wide experience of the CLASS JOURNAL organization in the auto- 
mobile field furnishes sufficient assurance that this magazine is editorially of 
a very high order. Judging from the enthusiastic response received from the 
first (January) issue, a great need has long existed for a magazine of this kind. 

The April issue is now on the boats on its way to its readers. 

The next issue will be most important, as it will contain descriptions of 
the new models of cars and of the other latest products in the automobile 
line and will reach its readers just in time to enable them to place orders and 
obtain deliveries by the opening of the big selling season in November. 

Advertising rates and sample copies will be gladly furnished upon 
request. 




231 West 39th Street, New York. N. Y. 
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Our New 'Standard Model" 

HAS MANY IMPROVED FEATURES 

1 — Thermometer tube four times as large as 
all other types. This prevents breakage. 

2 — Heavy glass crystals which still further 
protects the instrument. 

3 — Black dial, white letters. 

4 — Copper rings nickel plated (rust proof). 

5 — Casing absolutely moisture proof ; heavily 
black enamelled. 

6 — Leak proof washers. 

7 — Brass protecting stem. 

An instrument of extreme accuracy for those 
who demand the best. Price, $10. 

THE MOTO-METER CO., Inc. 

15 Wilbur Avenue, Long Island City, N. Y. 
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What is a 
Bound Brook 
Oil-less BushMg ? 

9 




BOUND BROOK (graphite and bronze) Oil-less Bushings are 
constructed of high grade phosphor bronze, just like the 
other good bushings in your car. 

But from this point on they are different. 



On the bearing surface of a 
Bound Brook Bushing (the surface 
that comes into sliding contact with an- 
other surface) you will find a number of 
grooves or little trenches, packed solid by 
means of hydraulic pressure, with a spe- 
cial graphite lubricating compound. 

Once the bushings are installed 
and in use the fine particles of graphite 
are distributed over the entire bearing 
surface of the bushing thus eliminating 
friction and greatly reducing WEAR. 
There is sufficient lubrication to last as 
long as the bushing itself. 

You will find that the design 
of the graphite packed grooves varies 



in different types of bushings. This is 
because each kind of bushing has grooves 
that are specifically designed to overcome 
certain forms of friction and wear. 



Neither oil, nor water, nor cli- 
matic conditions, can ever dislodge 
the graphite from the bronze. Many car 
and truck manufacturers now use these 
bushings in the water pump where they 
run continuously in water and anti-freeze 
solutions without in any way affecting 
their inherent efficiency. 

Bound Brook Oil-less Bushings 
might properly be termed "neglect 
proof" Bushings, for while oiling will 
add somewhat to their smoothness, fail- 



ure to oil them does not affect their ef- 
ficiency or service life. 

Bound Brook Oil-less Bushings 
are used in the leading makes of cars 
and trucks in bearing places that are dif- 
ficult or impossible to keep properly lubri- 
cated. 

We have specialized in the pro- 
duction of Oil-less Bushings for more 
than a third of a century. 

BOUND BROOK OIL-LESS 
BEARING COMPANY 

BOUND BROOK NEW JERSEY 

All Genuine Graphitcd Oil-less Bushings have 
always been made in Bound Brook, U. S. A t 
Also manufacturers of Niarum Impregnated 
Wood Oil-less Bushings 



BOUND BROOK 

TRADE MARK REGISTERED UNITED STATES PATENT OFFICE 

OIL-LESS BUSHINGS 
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A Ford Fan Belt that Sells 
at a Remarkably Low Price! 

Here's the kind of a Ford fan belt every dealer wants. Made of 
two plies of oak-tanned leather, stitched with three rows of waxed 
linen thread. Laps and plies thoroughly cemented together. 
Practically stretchless and very pliable. Can be sold at a surpris- 
ingly low price — that yields you a good profit. Write today for 
full details and name of jobber nearest you. 



Other Good 




Ford Parts 



JIOt(jtip FORD FAN BELTS: Made of special fan belting leather. Will 

not crack across the face. Very pliable and practically stretchless. May be 
had either endless or detachable. 

flKimufie FORD FAN BELTS: Made of genuine belting leather. The 

best Ford Fan Belts we know how to build. 

We are also ready to supply Wetprufe and FlatGrip Fan Belting in rolls to 
meet all requirements. 

CRANK HOLDERS: Complete with leather strap and black japanned 
buckle. Made of heavy waterproof leather. Strap adjustable. 

STARTER BELTS: Made of solid "V" belting, with or without lugs. 



Brake Band Lining 
Clutch Lining 
Bonnet Lacing 
Radiator Hose 
Steering Knuckle Boots 
Top Straps 



Rubber Bumpers 
Cylinder Head Gaskets 
Leather Washers 
Tire Straps 
Rebound Straps 
Etc., etc. 



Write for full details, with name of nearest jobber. 

Hide, Leather & Belting Co. 



Use the coupon. 
227B S. Meridian St., 



7 ' / 
/ / /> 



■Mmm 



Tear out and Mail 



Hide, Leather ft Belting Co., Indianapolis: Send full information as checked below, with name of nearest jobber. 

Triple Stitch F»rt Belts Rubber Bumpers Brake Hand I.' :: c 

Flstt:rlp Fsn Belts Rtrsps Clutch Lining. 

Crsrut Holders Stsrtcr BclU Cylinder Head Gaskets 

. Sign name and address In margin below. 
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Every Consideration 

of Pleasure, Safety and Economy 

— demands that you buy a real tire, a Wood- 
worth Tire, in the first place. 

Why on Earth should a motorist buy a non- 
protected tire when he can get one guar- 
anteed against trouble! 

woqdworhh 

TROUBLE PROOF 
TIRES ** 




WOODWORTH 
TUBES 

— are made of tough red rub- 
ber, antimony cured. 
They are correctly shaped, 
full of elasticity, and cross- 
plied to prevent tearing in 
any direction. 

Excellently made of the finest 
materials obtainable. 



The Woodworth Tire is not a freak. It is 
not heavy, slow or stiff. It contains no 
metal. It is made precisely like the very 
best of other tires — of pure Para rubber and 
fine combed Sea Island cotton — 

And then — after it is finished — a light, 
perfect-fitting strip of non-heating chrome 



leather is snugly fastened on the underside — 

And it is guaranteed against puncture or 
blow out for 5,000 miles! 





0 



WOODWORTH MANUFACTURING CORP. 

Niagara Falls, New YorK 

Canadian Factory: Niagara Falls, Ontario 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



80 



THE AUTOMOBILE 




PRESSED 




What G.P.&F. Service 
Means InTimes IikeThose 

Many of the foremost manufacturers 
are using G. P. & F. Pressed Steel Parts. 
To them G. P. & F. Service is a tangible 
thing — a many-sided service that they 
have come to regard as unusually effi- 
cient — a service which in all its branches 
satisfies their most exacting require- 
ments. 

In furnishing pressed steel parts, we are 
prepared to handle orders of any quan- 
tity and make prompt deliveries. Our 
large modern plant covering 15 acres of 
floor space running year in, year out, at 
full capacity means lower production 
costs and money-saving prices- And 
our 36 years of "knowing how" means 
quality that conforms to the highest 
standards. 

Investigate G. P. & F. Service. Send 
samples or blue print for estimate. 

GEUDER, PAESCHKE & FREY CO. 

1422-1700 St. Paul Ave., MILWAUKEE, WIS. 




■ 
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RADIATOR FILLER CAPS 




I in 






r 



An Immediate Success 



c 



S 



ONTRACTS for over 250,000 POVASCO Radiator 
Filler Caps followed the first announcement on this item 
of our line, made in February. 

These orders, placed after engineers and purchasing agents 
compared ours with all others and then SELECTED 
POVASCO CAPS, prove that we have a proposition of con- 
siderable interest to manufacturers. 

POVASCO Filler Caps are made of Bakelite with heavy brass 
inserts and are permanently durable, withstanding cold, heat, 
rain and sunshine without deterioration. 

At present made in 20 
Types, covering about 
100 models of cars, the 
line permits us to figure 
closely on any manufac- 
turer's requirements, no 
matter how great. 

Let us quote you for 
your whole production 
schedule. Our facilities 
insure prompt delivery 
at exactly the time you 
require the goods. 

The manufacturer who uses 
POVASCO Radiator Filler 
Caps proves to the trade 
that only the best belongs 
on his car. 

Send in Your Inquiry NOW. 

POUVAILSMITH 
CORPORATION 

Poughkeepsie, N. Y. 




POVASCO 

CONTROL BALLS 



POVASCO composition is now avail- 
able for Control Handles, and presents 
an excellent opportunity for manufac 
turers who insist on quality and dura 
bility in every part of their equipment 

Furnished in IH and 2 inch diameters, 
self -threaded, or with inserts as wanted 

Send us your blueprints and let us 
quote on your requirements. 



Makes of Gars and 
Their Gap Numbers 



Abbott-Detroit 8 

Allen 2. 8 

American Motors . . 12 

Auburn 8 

Barley 1 

Bartholomew 8 

Bell Motor 18 

Bour-Davia .12 

Buick 0 

Cadillac 4 

Carter Car 8 

Case S 

Coalmen (Model 

17) 14 

Chalmers 1912 or 

earlier 3 

Chalmers 1915-16- 

17 20 

Chandler B 

Chevrolet Baby 

Grand 8. 12 

Chevrolet Little 

Six 1 

Chevrolet Royal 

Mall 8. 12 

Chevrolet (490). 18, 16 

Cole B 

Crawford 3 

Cunningham 3 

Dauch Tractor 1 

Denby 1 

Detrolter 17 

Diamond T Truck . . 8 

Dodge 2 

Dort 8 

Empire 1 

Fisher-Magic 3 

Ford 11 

Glide 7 

Grant 8 

Haynes 8 

Henderson 5 

Herreshoff 6 

Hudson 6-40 4. 6 

Hupp 1915 and 

after 7 

Imperial 3 

Indiana Truck 8 

interstate 8 

Jackson 6, 8 

Jeffrey 4 cylinder. .. 17 

Jeffrey Truck 17 

Jeffrey 1916 and 

1917 15 

Kentucky Wagon ... 13 

King 1. 12 

Kissel Kar 5 



Krlt 

Locomobile 
Loaler 
McFarlan . 



. « 
. 5 
.10 
. 5 



Madison 12 

Malcolm 6 

Martin Carriage ... IS 

Maxwell 16 

Mercer 18 

Meteor 17 

Michigan 8 

Mitchell 8 

Mollne 8 

Mollne Plow 

Tractor 1 

Moon 4, 6 

Oakland 3 

Oakland, 1916- 

Little Six 1 

Oldsmobll* 5 

Oldsmoblle 1916 14 

Paige 1914 or 

earlier 1 

Paige 1915 5 

Paige 1915 and 

1916 17 

Patterson 8 

Pierce- Arrow ... .8, B 

Pilot 6 

Reo 19 

Republic Truck 8 

Rock Hill Motor 

Buggy 12 

Ross Bight (AU 

Models) 17 

Saxon 8 

Scrtpp* 1 

Service Truck 8 

Shaw Taxicab 8 

Speedwell 8 

Standard Truck 8 

States Motor 13 

Steams-Knight 4 

cylinder 5 

Steams-Knight 8 

cylinder 8 

Stevens-Dnryea .... 5 

Studebaker 2 

Stuta 3 

Sun 12 

Velle 1916 8 

Velle 1914 and 

1918 2 

Westcott 3 

White 3 

Winton 3 
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Two Power Ranges 



Maximize Enjoyment 
Yet Minimize Expense 



I HE PEERLESS Eighty Horsepower Eight is a car of "dual personality." 

It has two separate and distinct power ranges — each highly desirable 
for its particular purpose. 

You have tremendous power and abundant speed when and where you 
want it, without excessive cost in operating the superpowerful car in ordinary driving. 

These great advantages have never before been offered in combination. They 
have been available only in two cars of entirely different and opposite types. 



In ordinary drivingyou get the velvet smoothness, 
ii the keen flexibility and the graceful, 

I [\Q effortless performance you would 

* * w naturally expect from a Peerless. 



Itfe 



Loafing 
Range 



This is the " loafing range " for 
every day requirements and the 
motor is operating on half rations — 
consuming so little fuel as to put 
many lesser powered cars to shame — most 
sixes, even many fours. 



But open the throttle a little wider to release 
the double poppets. 

Now you have a brute of a car of M ^ 
utterly changed character. Sr»/"if/l F"» ft 

With the "sporting range" in <W X^ C ' / 1,1 1 & 
action she has the superpower and I^rlTlCff* 
thundering speed to cope with any M\.UI It£Ks 
emergency, to contend with any of the other 
master cars of the day. 



A ride at the wheel of a Peerless Eight will show you a wider range of perform- 
ance than you have ever before found in any one car. It gives the Peerless dealer 
a big advantage. The car demonstrates wonderfully — convincingly. 

TBe Peerless Motor Car Co., CkvelandO. 

"Peerless "Eight 





Touring S2O0O 

Roadster $2000 

Sportint Roadster . . $1250 

Coupe $27)0 

Sedan I 28 00 

Limousine $3590 

Prices f. o. b. Cleveland 
Subject to change without notice 
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How can I simplify 
my Worm Drive ? 



This Bulletin contains 
a complete answer to 
the question above 




No separate thrust bearing is needed 

when Gurney Radio- Thrust Bearings are used 

GURNEY BALL BEARING COMPANY 

Conrad Patent Licences 

Chicago, 111. Jamestown, N. Y. New York City 
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Rear Spring Suspension Showing Cross Compound Cantilever Construction and 
Never-OU Bushing Used in the Spring Shackles 

Scientific Spring Snspension Gives 

THE MONROE 

Its Superior Riding Qualities 



Few cars, regardless of price, weight 
or wheelbase, offer the riding comfort 
and ease of control of the Monroe. 

On country roads, even at speeds as 
high as 40 and 50 miles an hour, the 
Monroe hugs the roads. So smoothly 
does it ride, one is unconscious of the 
speed. 

This remarkable roadability is due to the 
scientific spring suspension and proper 
distribution of weight in the Monroe. 

The cross compound cantilever spring 
construction reduces weight, smooths 
out the heavy jolts and jars of country 
road driving, and does away with side- 
sway. 

All of which means extreme riding 
ease and comfort. And a saving of tires 
and engine wear that tells its own story 
in upkeep economy. 

40% More Efficient 

Compared with the best four-cylinder 
engine of equal size and piston displace- 
ment on the market today, the Monroe 
offers you an increase of over 40 per 
cent in power output per cubic inch of 
piston displacement and an increase of 



over 25 per cent total horsepower avail- 
able. 

We have added no cylinders. Nor 
have we increased their size. We have 
simply turned waste power into reserve 
power. 

A fully counterbalanced crankshaft, a 
perfect system of lubrication eliminating 
vibration and friction, and a highly im- 
proved method of carburetion make pos- 
sible this matchless performance. 

You Be the Judge 

We know these are strong claims. We 
know that they mean unquestioned su- 
premacy for the Monroe among cars 
anywhere near its price. 

But we don't ask you to take our word 
for it. Prove it to yourself. Ride in it. 
Drive it. See it climb the steepest hills 
without effort. Throttle it down to 3 
miles an hour on high. Watch it accel- 
erate from 5 to 50 miles an hour so 
quickly and smoothly that you will hardly 
realize the change in speed. 

One ride will convince you that the 
Monroe stands supreme in its class. And 
whv ? 



Price $1095. f. o. b. Pontlac, Mich. 

MONROE MOTOR COMPANY, PONTIAC, MICH. 

Makers Also of a Small "Four" In Sedan, Roadster and Club Models 
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You Actuall y Ride 

on the Cushions of 'Your Car 

COMFORT is the first thing for you to think of when you buy your new car. 
You cannot have comfort in your new car unless the cushions are filled with 

Wilson's Sterilized Curled Hair 

Wilson's Curled Hair is universally conceded to be the best filler for upholstery purposes. 
Its merit is so generally recognized that over half of motordom rides on upholstery accom- 
plished with it. 

Curled Hair does not break down or lose its comfort-giving qualities. It provides 
permanent, easy riding. 

Upholstery that becomes hard, flat or lumpy destroys comfort, regardless of the use of shock- 
absorbers. The upholstery is the point of contact between the passenger and the car. 
Do not be misled by recommendations of special spring construction designed to eliminate 
the use of Curled Hair. New and untried contraptions make their appearance periodically, 
but Curled Hair "goes on forever." 

Springs Respond to Shocks — Wilson's Curled Hair Absorbs Them 

Be sure that Wilson's Curled Hair is used in the upholstery of your new car. 

Manufacturers and Upholsterers — Send for samples of Wilson's Curled Hair with prices and full particulars. 



W /A ft 



Jhio moAk 



wilson a co. 



XT ~XT 

41«t Street and Ashland Avenue 
CHICAGO 



you* guarantee' 1 



][ 
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This it part oi a letter from a 
girl who drives from one state 
to another as a matter of course, 
and she has had a good deal of 
experience in driving. Perhaps 
what she has to say will help 

"/ always equip one of the sid. 
pockets with a sort of 'Safety- 
First 1 outfit, consisting of small 
bottles of turpentine, peroxide, 
iodine, bandages, scissors and 
anything else that might be need- 



of, 



ident 



i case 
"P robably 

me is that I 
have o way of shifting the gear 
with my foot. Any car that has 
the 'H shift can be managed in 
this way. It enables one to al- 
ways keep the eye on the road 
and does away with the possible 
missing of the lever and the 



But the Easiest Way 
to do it is to Get 
aMartinkit 

And Motorists Are Finding 
This Out Mighty Fast 



Dealers are selling these outfits without effort. A 
display on the counter sells to nearly every motor- 
ist who sees it. 

It moves fast, takes up very little room and requires 
but a small outlay of money. 

Write for exceedingly profitable terms. 



Garagemen can interest every motorist coming into 
their garages by having the Martinkit on display. 
Every motorist needs one — and they are buying 
them fast. 

The kit contains everything necessary for treatment 
of scratches, burns, cuts and even severe wounds 
neatly packed in a box that fits into door pocket of 
car. 



Write for discounts. 



Price $2.00. 



The Martin Auto 
Accessories Corporation 



D 



Distributors tor 
Stoke* Auto Acces 
2290 North Bancroft 




Rochester, New York 



Dlntrlbntorn 

Hugh-'-n & Merton, 
530 Golden Cute Are., Snn Francisco. Cat 
Distributors for the Pacific Coast. 

BacroK Accessories Co.. 
Richmond, Vn. 
Distributors fur Virginia. North Carolina 
and District of Columbia. 

The Martin Auto Accessories Corp., O. L. 
Butler, Mgr , 
Baltimore, Md. 
Distributors for Maryland 

The Banner Tire A Supply Co. 
DocHd and East 19th Sts., Cleveland, 



'eland, 
.•s Corp 
Fhila., 
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Automobile and 
Axle Builders — 



Send for the Bailey Non-Skid, Non-Stall Differential and put it 
into your testing car — it requires no change of housing or bear- 
ing layout. Try it out through mud, sand, slush, snow and 
over wet asphalt and you will find a steady, straightforward 
pull that keeps the car moving ahead with all wheels in line. 

Notice the perfect compensation in turning corners, and the 
absence of wheel spinning, side-sway, and skidding on the 
straightaway that always accompany an ordinary gear dif- 
ferential. These features are strong selling arguments that 
the motoring public are quick to grasp — start your investigar 
tion soon. 



NON-SKID 
NON-STALL 



BAILEY 
DIFFERENTIAL 



Not only compensates perfectly in turning but 
on straightaway locks to drive both rear wheels, 
positively and equally on a practically undivided 
axle. This equalized driving power, impossible 
with an ordinary differential, keeps the car from 
swerving at high speed or 
on slippery road, keeps one 
wheel from spinning while 
the other is embedded in 
sand, mud, or snow, and 
therefore assures safe and 



sure passage on roads where a gear-differential- 
equipped car would skid or stall. 

Obviously, then, the equalizing power distribu- 
tion also makes steering easier, makes the car hold 
to the road better, protects tires from disastrous 
grinding and tearing and by 
holding down the wheel 
travel to the fewest revo- 
lutions for given distance, 
reduces power, waste and 
steadies engine speed. 




Licensed under the pat- 
ents of the Bailey Non- 
Stall Differential Corpora- 
tion, Chicago, 111. 



Costs no more than 
less efficient types I 
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Rare-Beauty, 
High-Duty 



Already supreme in perform- 
ance, the new Hupmoblle claims 
supremacy in beauty. The high- 
duty car is now the rare-beauty 
ear as well. 

From the battle of cylinders, 
the Hupmoblle has emerged the 
champion four. It has won not 
only over other fours. Its phe- 
nomenal pulling power has out- 
classed sixes, eights, even 
twelves. 

Preferred for 
Performance 

For two years proof has been 
plentiful. It is daily given 
anew. By dealers in demon- 
stration. By owners in every- 
day use. By records like those 
made In the 20,000-mile Capital - 
to-Capital Tour. 
Many times performance has 
brought the Hupmoblle prefer- 
ence over cars that cost more, 
or have more cylinders. 
The new Hupmoblle is the same 
splendid performer. In sand, in 
mud, on the hills. It will add new 
chapters to Hupmoblle history. 
Over and over again It will dem- 
onstrate the value of Hupmo- 
blle quality. 

Quality Higher 
Than Need Be 

For quality is still first with us. 
That quality which begets long 
Ufe and superior performance. 
We know our motor is better 
than need be. So much better. 
Indeed, that other manufactur- 
ers call It fit for a $3,000 car. 
We could use a less oostly 



clutch. The same with the 
transmission, the rear axle. 

Beauty Crowns 
Other Virtues 

But even if we would, we could 
not give our buyers less. And 
we do not choose to give them 
less. From the first, people have 
bought the Hupmoblle for its 



goodness. We want them al- 
ways to buy it for that. Now 
we crown performance and qual- 
ity with year-ahead beauty. The 
new Hupmoblle bears the style 
distinction its inner virtues de- 
serve. We do not look for its 
equal In beauty this year. 
It is, in fact, the most beautiful 
Hupmoblle we have ever built. 
It carries a finer finish. It is 
more luxurious. It Is still more 
complete. 



25 Style Features Such As These 



Bright finish, long grain, French 
seam upholstery 
Improved cushions and lacs 
typo back spring* in seats 
Leather-covered molding finish 
along edge of upholstery 
Never leek top* black 



Tonneau gipsy quarter cur- 
tains, integral with top 
Front and rear edges of top 
finished with leather-covered 



Large door pockets with specie 1 
weighted flaps 

Body a new color — Huprno— 
bile blue 

New variable dimming device 

Eadatee brilliance of head 
jhts 

Tail lamp operates independ- 
ently of other lamps 
New soft operating clutch 



molding with aluminum fer- 
rule tips 

Bow spreaders to carry top 
when folded 

Hupmoblle-Btshop door-cur- 
tain carriers, folding with cur- 
tains — exclusive feature 
Bright leather hand grip-pads 
on doors 



Six Models 



Fba-P-aane f Twin, Car 


tins 




US 


Sano-Paiaanf ar Taorinf Car 


1441 


Yaar Araund Taariog Car . 


IttS 


Yaar Araand Coeaa . . 


1470 


Frn-PuMOfar Sadan . 





ThtUmk 
Suftrior 




Motor Cm 
Sitwtts 



We could have paid for this 
extra value by saving on Inner 
quality. Instead, we increased 
our production. We Invested 
heavily in additional buildings 
and machinery. We reduced 
costs by Increasing production. 

Judge by What 
It Is and Does 

That is why you now get rare- 
beauty — year-ahead beauty — In 
this high-duty car. Thus we 
make good its claim to new su- 
premacy. 

Never before has a car of Hup- 
moblle type shown such refine- 
ment of detail. Never before 
has a four-cylinder car had such 
a wondrous performance-record. 

We expect you to judge the new 
Hupmoblle solely on its merits. 
If you will do that — If you win 
check its beauty, its quality, its 

Sierformance against the same 
eatures of other cars — we know 
what your decision will be. 



Ask us to send you the report 
of the United America Tour — 
an engrossing story of how the 
Hupmoblle, in visiting every 
state in the Union, crowded 
four years of travel into four 
short months, and mapped a 
new route from Washington to 
every state capital and back to 
Washington. Get the pictures 
of every capltol building in the 
country. 

Hupp Motor Car Corpora tie a? 

Detroit, Mick. 
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Valves 
Spring Bolts 
King Bolts 
Push Rods 

The Steel Products Co. 

(Main Plant) 
Clark wood Rd., Cleveland, 0. 



Drag Links 
Brake Rods 
Lamp Brackets 
Starting Cranks 

Michigan Plant 

Hart Ave., Detroit, Mich. 



Chassis Bolts. 
Any bolt 2 1-2 
inches or long- 
er not hard- 
ened or ground. 

Metals Welding Plant 

Perkins Ave., Cleveland, 0. 



T^HESE THREE UNITS are like 
departments under your own fac- 
tory roof. 

Each is equipped and organized for the 
rapid production of a certain, tew auto- 
mobile parts. 

All are working with the one idea ot 
giving you the same results and service 
that you get from a manufacturing 
division in your own organization. 

Please address inquiries to individual plants as above. 



W&M oductsCi 
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Touring; Necessities Wherever You Go 




No. 252— Combination Cigar Lighter. 
Holder and Cord Winder, SB.OO. 
(Foor other styles.) 



Searchlight. 




No. 286— Inspection Trouble Lamp. 
(Three other style*.) 



PRESTO Cigar, Pipe and Cigarette 
Lighters, Inspection, Trouble and 
Hand Lamps, Cowl, Dash and Step 
Lights are found on best equipped 
cars the world over. 
Indispensable for convenience and 
safety on any long tour or short 
drive. 

PRESTO Accessories are obtainable at most good 
dealers. 

Jobbers: Send for electros of new PRESTO 
Specialties for your Spring catalog. 

METAL SPECIALTIES MFG. CO., Inc. 

730-738 W. Monroe St., Chicago 
Fastem Branch: 16-21 Weit 61,t St., New York City 
Western Branch i 149 New Montgomery St., San Francisco 

No. Q5S-S— Lamp for Metal Dash. 
(12 other styles.) 



nd Cigar Lighter. 
SO 




No. 230-S— Combination Dash and 
Trouble Lamp with Lever Switch. 
(Mnde In four styles ) 




5*35- 

No. 037-S— Dash Lamp for Fords 
and all other cars with switch (15 
•tyles.) 



- 
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MOTORISTS! BUSINESS HOUSES! 

Something New in an 

Automobile Expense and Record Book 

This book provides a complete record of operating cost un- 
der appropriate headings, which are easily and quickly com- 
pared. This record is simple, accurate and adapted to all cir- 
cumstances and conditions under which the automobile is used. 

Consisting of Twelve Thumb Indexed Sections 

Provides Services in Either or All of These 




p 



Ways.- 



As ■ record of trips, addresses, miles, runs, etc. 

As an identification, Insurance and car outfit record. 

As s cost per mile record, of one to eight subjects as desired or 

conditions suggest. 
As a tire and inner tube record which eliminates any possibility 

of disputes in rebating. 
As a complete record to reduce operation of car to basis of 

economy. 

As s record of repairs, sundries. Garage expense, etc. 




Sufficient Space Under Each Indexed Section For An Entire Year's Record 

PRICES : Cloth Binding, $1.00; Flexible Leather, $1.50 
ASK FOR REIN'S AUTOMOBILE RECORD AND EXPENSE BOOK, AND ORDER FROM 

Book Department, Class Journal CompaMsy^fS^^^l^i^ 
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The Halladay Line is Complete in Style, Price and Design, 
including several models of front and rear Bumpers for cars of 
standardized design, and special models for front and rear of 
Briscoe, Buick, Cadillac, Chevrolet, Dodge, Ford, Franklin, Mit- 
chell, Overland, Packard, Pathfinder, Saxon and others, the con- 
struction of which precludes the use of standard bumpers. 

Our quality and prices are right and dealers' terms are sat- 
isfactory. 

Write us or our jobbers for catalog and full details. 

L. P. HALLADAY & COMPANY, Streator, Illinois 

DISTRIBUTORS: 



Asch & Co., 16-24 W. 61st St., New 

York City 
Gray-Heath Co., 1440 Michigan Ave., 

Chicago, Illinois 



E. L. Thompson Co., 817 Boylston St., 

Boston, Mass. 
Sanford Brothers. Chattanooga, Tenn., 

Southern Distributors 



Hughson & Merton, Inc.. San Francisco, Los Angeles, Portland and Seattle, 
Pacific Coast Distributors 




92 



THE AUTOMOBILE 



May 9, 1917 




DrideK 

A Remarkable Covering 
(or Automobile Tops 



IN MAKING DRIDEK, WE 
HAD FOUR OBJECTS IN 
VIEW: 

That it must be absolutely 
waterproof. 

That it must stand up under 
the hardest kind of wear. 

That it must be pleasing and 
handsome in appearance. 

That it must sell at a price that 
manufacturers and consumers 
can afford to pay. 

DRIDEK EASILY MEETS 
ALL THESE CONDITIONS, 
and it is up to you to investigate 
DrideK and realize its remarkable 
qualities. 

DrideK is a timely addition to 
our big line of BULL DOG 
QUALITY Rubber Cloths and 
Rubberized Fabrics. 

Send for samples and price list. 



L. J. Mutty Company 

Boston, Mass. 




Stop at the Woodstock 

FORTY- THIRD ST., NEAR BROADWAY 




Located just off Times Square 

^Hotel Woodstock 

is within a handy walk of everything — terminals — subways 
—elevateds — surface lines — theatres and the automobile dis- 
trict, yet you can have quiet, refinement and service withaL 

Single Room, with Bath . . $2.00 and $3.00 for on* 
Single Room, with Bath and Two Beds, $4.00 

and $5.00 for two 



for lu cuUlne p— d for < 

Writ* for oar Map of Now York 

A. E. SINGLETON 



W. H. VALIQUETTE 
Managing Director 




QUALITY 

RADIATORS 

FOR 

PLEASURE CAR 

AND 

HEAVY DUTY SERVICE 

G & O MFG. CO. 

EW HAVEN CONI 
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PARK 



INTEGRALLY 



COUNTER BALANCED 

Patent Applied for 




Quick Get-a-way 
Higher R.P.M. 
Reduced vibration 
Smoother running motor 
Eliminated bearing troubles 

We have shipped 42,171 Counterbalanced 
Crankshafts to April 27, 1917 

The Park Drop Forge Co. 

Cleveland 



Hoalofc Can you think of 

theaters another motor 

part used by as many high 
class manufacturers as AC plugs? 



This Is the Plug 

and these are manufacturers of high class motor 
cars and trucks who have made AC spark plugs 
standard equipment. 



Look for the 
AC 



Burned 
into the 




"Made in Flint" 



Cadillac 
Pierce- 

Arrow 
Packard 
Marmon 
Hudson 
Chalmem 
Hupmobile 
Chandler 
Haynea 
Chevrolet 
Dort 



Buiek 
Oakland 
Oldsmobile 
Jeffery 
KiaaelKar 
Premier 
Knox 
Jordan 
Liberty 
Crane- 
Simplex 
Cole 



Reo 

Paige 
Peerless 
Pilot 
Abbott 
Steams- 
Knight 
Saxon 
Stutz 
Pathfinder 
White 

Delco- Light 



National 
Velio 
Jackson 
Apperson 
Anderson 
Phi anna 
Westcott 
McFarlan 
Faterson 
Detroiter 
Lcxington- 
Howard 



Davis 
Daniels 
M u iray 
Bour- Davis 
Scripps- 

Booth 
Monroe 
Singer 
Stephens 
Dodge Bros. 
McLaughlin 

(Canada) 



American-La France 

Fosioria 

Disbrow 

Maxim 

Federal 

G. M. C. 

Notco Truck 

Sandow Truck 

SiKnal Truck 

Brockway Truck 

Gabriel Truck 

Moreland Truck 



Gramm-Bern- 
stein Truck 
Wilcox Trux 
Sterling Truck 
Republic Truck 
Diamond T Truck 
FourWheel Drive 
Lincoln Truck 
Samson Tractor 
Acme Truck 
OldReliableTruck 
Wiuconsin Truck 



No Greater Recommendation Can Be Given a Spark Plug 



Champion Ignition Co., Sole Manufacturers, Flint, Mich., U. S. A. 



Is Your 
Car AC 
Equipped 
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Why Tie Progress to Precedent? 

YOU know that real grain 
leather is scarce and 
costly. The price of 
shoes alone proves this fact. 
You know that so-called "gen- 
uine leather" (or leather 
splits) is only a substitute for 
real grain leather. Knowing 
these facts, then, and realizing 
that you must knowingly ac- 
cept a substitute, why not get 
the best substitute for grain 
leather that the market 
affords ? 

If you can't get real grain 
leather upholstery on your 
new car, don't take split 
leather sold as " genuine 
leather." Get 



1ABRIKCW 



IdBRIKQL 

•UlklW.NI 

Motor Quality 

Get it . for your own protec- 
tion. Get it because it is twice 
as strong as coated splits. 
Get it because it is water, dust 
and grease-proof. Get it 
because it will give you serv- 
ice equaled only by real grain 
leather. And, last but not 
least — get it because its qual- 
ity, texture and color are al- 
ways uniform — more uniform 
than any leather split can 
ever be. 

Write for samples and 
booklet today. 

Du Pont Fabrikoid 
Company 

WILMINGTON, DEL. 

Toronto, Ont. 

World's Largest Makers of Leather 
Substitutes 




JO 500 1000 1S0O SO 00 
REVOLUTIONS PER MINUTE 



LeRoi Motor 

3o>4|( MODEL C 

FOR THE LIGHT ROADSTER 
TOURING CAR 
OR 
TRUCK 




Used by leading manufacturers of best-known 
American-made light trucks. 

The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Tool Co., is now carried on by 





Mitchell St. and 60th Ave. 

MILWAUKEE, WIS. 

IVrHe for Complete 
Information 




KIMBALL ssss TIRES 

GUARANTEED 5,000 MILES 

Kimball Tires cost our distributors less than 
second tires 

30x3 S 7.00 30x3 H $ 8.95 

32x3 li 10.30 34x4 15.05 

Other sizes just a* low 

Thousands of dealers have 
taken advantage of this op- 
portunity to double their 
profits and business. 

Kimball Tire & Rubber Co. 

1471 MICHIGAN AVE., CHICAGO 

Write immediately for territory! 




"Straight-Side" 
Type, as pictured 
Made also In 
Clincher Type 



HERE'S THE BOOK YOU NEED 




RKPAIRI NO- DIAGNOSING 
TROUBLE. ALL 
SYSTEMS HHPLIFIKDl 

CARHURKTIOH. 

«C 



HERE'S 
TOUK REPAIRMAN. 
Reference, Guide and 
Instructor. (Simplified) 
2S70 Illustrations. 824 
pages, 50 inKtructious 



DYKE'S Automobile Eocyclopefli 

— tells yon how to diagnose and remedy any 
trouble. 

— teaches you tbe principle of all entities, 
valves, carbureters, Ignition, self-starters — In 
fact, everything you want to know. 
— teaches you to orerbaul a car from the 
ground up; bow to make all repairs, etc. 

NOTE — Tbe revised Book Is now ready with 
many new subjects added. The electric sec- 
tion of the book is up to date and thoroughly 
treats on tbe principle, construction, opera- 
tion and care of leading Electric Starting, 
Generating. Ignition and Lighting Systems. 
Deko. Atwater-Kent, Bosch "two point" and 
other systems are simplified. 
Ford Insthuction — complete— now added. 
Six, Eight & Twin Six engines simplified. 

Price, (3.00 
FRBEl supplement with Encyclopedia treating 
on construction and adjustments of the Packard 
Twin Six, King Bight and Ford. 

If not satisfactory, return 

Beak Dept., THE CLASS JOURNAL CO. 
239 W. 39th St., N.«r>rk Mallera BMg., Cbkags, U. 
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Use the facilities of this perfectly equipped plant for 
the production of small sheet metal stampings or any 
design, also 

BRASS CASTINGS 

In the Rough, Polished or Nickel Plata 

including Hub Caps. Radiator Filler Necks with Cap*. 
Gasoline Tank Flanges with Caps, Gasoline Tank 
Flanges for Outlets, Hood Yokes, Ford Special Hub 
Caps and other parts made of Cast Brass. 

Our Well-Equipped Wood-Working Department 

Is preps rrd for the prompt prodoctlon of quantity orders of 
romrh or highly Bnlshed wood-work assemblies of medium size 
for motor car constroction, such parts as rest blocks for ship- 
ping, flooring boards, back spring boards, running boards, etc. 
We work from Blue Prints and Specifications, bot prefer, 
when possible, to also hare samples for the purpose of securing 
positive accuracy In weight, measurements and design. 
Write us at once for further Information regarding the pro- 
duction of yonr requirements. 



ThePfau 
Mfg. Co 




Cincinnati 
Ohio 



230 Mentor St. 



The Best Spark 

in the retard at low 
speeds and in the ad- 
vance at high speeds 




HIGH TENSION 

SIMMS 

MAGNETOS 

with their patented pole shoes give the 
same hot spark when the engine is barely 
turning or when it is racing. This means 
easy starting, rapid acceleration, added 
flexibility and horsepower. 

Write for literature 

THE SIMMS MAGNETO CO. 

273 No. Arlington Avo. 
East Orange, N. J. 




frr>*> 



Tool Crib 
Dodge Bros. 



Discrimination 
in Selection 

Manufacturers who recognize the value of 
accurate work throughout the production and 
repair of automobiles and their accessories 
should use careful discrimination in selecting 
large measuring tools for their shop tool- 
rooms. Most manufacturers, tool-makers and 
machinists find that the use of 

Starrest 



Tools 



assures them of the highest practical degree 
of accuracy. By equipping your toolroom 
with Starrett Tools of large capacity, such 
as calipers, dividers, micrometers, vernier 
calipers, height and depth gages, dial test in- 
dicators, etc., your workmen cannot blame 
the measuring instruments for inaccurate 
work. 

A postal request will bring our free cata- 
log No. 21FH to you. It describes 
2100 styles and sizes of line tools. 



The L.S. Starrett Co. 



The World's Greatest 
Tool Makers 

Athol, Mass. 
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FELT 



WASHERS 
GASKETS 
WICKS 
STRIPS, ETC. 

(| A factory, equipped to best supply the 
special needs of the AUTOMOBILE 
TRADE. 

<I Put the burden of Proof upon us — 
write today. There's conviction wait- 
ing for you. 

ADVANCE FELT SPECIALTY 
& CUTTING CO. 

324 South Jefferson Street, Chicago 
Sale* Office* 

Kresge Bldg., Fifth Ave. Bldg., 

Detroit. New York City. 



Truck Manufacturers 

have proved 
that it pays to equip with 

c o 




Many of the largest and most important makers of 
motor cars for commercial purposes have installed 
"Jasco" tanks as part of their regular equipment. 
They have done this because facts have shown them 
that the absolutely non-leakable, long-wearing, fire- 
preventing features of these tanks are highly appre- 
ciated by customers. 

Why not make "Jasco equipped" a selling point for 
your product? We will be pleased to go into de- 
tails with you. 

{"Jatco" Tanks are equally at popular 
for pleasure cart) 

JANNEY, STEINMETZ & COMPANY 

Main Office, Philadelphia 
New York Office, Hudson Terminal Building 




In the most perfect plant 
that brains, money and 
experience could devise, 
we have the men and 
equipment to produce 
pressed steel parts in 
any quantity on com- 
paratively short notice. 
We make more than 200 
pressed steel parts and 

you can make your vehicles lighter and at lower cost, 
without sacrificing strength if you use pressed steel spring 
hangers, running boards, brake drums, etc.. instead of 
malleable iron, steel castings and drop forgings. 

"THE BOSSERT WAY" 

stands for the prompt delivery of your order filled in ac- 
cordance with every item of the 
specifications. 



The Bossert Corp. 

UTICA 
N. Y. 




Carbon, the greatest detriment to engine 
efficiency, may be minimized by the proper 
choice of lubricants. For instance — 

SUPREME AUTO OIL 

being manufactured from Asphalt Base Crude, 
leaves less carbon, as it contains no paraffine 
to gum and stick. At the same time it affords 

perfect lubrication. 

GULF REFINING COMPANY 

The Largest Independent Refining Company in the 

World 

GENERAL SALES OFFICES: PITTSBURGH, PA. 
District Sales Offices: 

Rnston New York Philadelphia Atlanta New Orleans Houston 
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Mr. Car Owner: 

Keep your car looking new, by using 



Shine Up Specialties 




Mohair Top Dressing 
Leather Top Dressing 
Top Lining Dye 
Seat & Slip Cover Cleaner 
Cushion Dressing 
Metal and Body Finish 



Brass Polish 
Nickel Polish 
Body Polish 
Motor Car Soap 
Tire Paint 
Hand Cleaner 



BOSTON BLACKING COMPANY 

Est. 1890 (.Specialty D» P t.) Inc. 1900 

East Cambridge, MaSS. (Home Office and Factory) 

Branch Factories: 
Chelsea, Mass.; Montreal, Canada; England, Germany, France. 
Austria. Sweden, Italy, Australia. 
Branch offices and warerooms in all large cities. 



iff* 



25T 



THINKING ABOUT TRUCKS? 

If you are, you're thinking about motors — wondering 
which one will stand up best under the tests your 
work will put it to. Men who know motors will tell 
you there's dependable quality In Wisconsin Consist- 
ent Motors that keeps them on the job, working at 
full efficiency. 

Motors for pleasure cars, trucks and tractors. Write 
for specifications. 

WISCONSIN MOTOR MFG. CO. 

Sta. A, Dept. 310 MILWAUKEE, WIS. 

New York Branchi 21 Park Row 
T. M. Fennel, Factory Representative 
Pacific Coast Distributors : Earl P. Cooper Co., 1428 Bnsta St., 
San Francisco, Cal., and 1310 So. Los Angeles St., Los 
Angeles. Cal. 




Coated Textiles 

of 

Highest Quality 

We manufacture artificial 
leather, or leather cloth, for 
upholstering and trimming auto- 
mobiles. 

Our product is used extensively 
by the largest manufacturers. 

Our plant is modern in every 
respect and enables us to manu- 
facture a uniformly high-grade 
product. 

We make special goods for 
special purposes, and 




will solve your upholstery prob- 
lems. 

We invite inquiries 

The Cotex Company 

NEWARK NEW JERSEY 
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the MULHOLLAND co. 

DUNKIRK, N. Y. 

Body Builders for over 50 years 

Demountable Tops for Franklin, Cadillac 
and Cole 

Write or wire for details. Quick delivery 



The "Grip-Tight" Suit Case Holder 
and Luggage Carrier 

Convenient— Inexpensive— Holds Fast— No Rattling or Swaying 




Holds absolntely 
tight. Removed and 
carried under beat 
when not In use. 
Weighs 3 lbs. Car- 
ries 300 lbs. 
If dealer hasn't It 
will send parcel 
post on receipt of 
price. 

$4.00 (complete 
with canvus bag) . 

The Grln- 
Tierht Holder 
Co., 

Norwich New York 



The "Big Stick" 

That Brings Down 
Gasoline Expense 




Up goes the price of gisolinel 
Maximum mileage is the big 
problem of the dayl Solve 
It with the New 
Stromberg 
Carburetor. 



Th. 

■Ada) 

world '■ 
recordi 
made by the New 
f-tromberfrin gasoline nifleag. 
prove that you need the New Strom- 
berff on your car. Mail coupon for detail 
of how the New Stromberg will reduce your gasoline bill*. 
Sternberg Motor Device. Co., Dept. 18. 64 E. 25th 5t.,Chici C « 



.•w^ltLis^^ I llllliillll' 




RUST PROOF 



MIRRORS 



Numerous Models 

to fit Windshields. Bodies, Fenders, 
Limou lines. Motor Trucks 
One Quality— The Highest, both in Workmanship sod Finish 

EMIL GROSSMAN M'F'G CORP'N 
Buah Terminal Bldg. 20 Brooklyn, N. Y. 




OWEK 



WHAT IS YOUR UNDERSTANDING 
OF FLEXIBILITY? 

Flexibility means (according to the advertise- 
ments) the ability of a car to slip from low 
speed into high, or from high into low, with 
extreme smoothness and celerity. 

Flexibility— approached 
in other cars— is actual- 
ly attained in the Owen- 
M agnatic. 

BAKER R ft L 
COMPANY 

Cleveland, Ohio 
Manufacturers of 
OWEN MAGNETIC 
MOTOR CARS 

Salesrooms— New York Boston 



MAGNETIC 




Philadelphia, 



CbJot** 



THE FULTDfi TRUCK 



Dealers — Write for territory ttiU open 
Fulton Motor Truck Co. 

Farmingdale, Long Island £^ 
NEW YORK 



Tho first full 3000- 
pound capacity chassis 
aver offered at 

$1090 





F 



Nothing in the 
brldlike it, 
for Power-' 



Foundry 
^Machine Co. 
Williamsportftk 



M 
O 
T 
O 
R 

A 
G 
E 



otorlng and Motor Cars 

nly weekly devoted to the interests of car 
owner* and dealers 

he recognized "Motoring Authority of 
America." 

ne subscription price of $3.00 per year 

eal service department for the benefit of 
its readers 

rticles by expert and recognised authori- 
ties 

uarantees to increase your motoring 
pleasures and reduce your upkeep expense 
stabUshed in 1899 

M ALLERS BLDG. 

CHICAGO, ILLINOIS 
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YO K U 

The New High- 
Speed Motor 

Keystone Motor Mfg. Co. 

East Greenville, Pa. 







Drednaut Motor 
ping, Leatherwove 


Top- 
Up- 






holstery, 


Plush Motor 




Robes, Wool Robes, 






Steamer Rugs, Wexford 






Motor Cloths for 


Tops 






and Slip 


Covers, 


Rub- 






ber Goths 
Curtains. 


for Top 
Felt and 


s and 

Rub- | 


MOHAIRVHyEIS 


ber Radiator Covers. 




CHASE & CO- 








BOSTON, 






fCW YORK 


DETROIT, 


CHICAGO 






GlBSON-HOLUSTER MFGlCOL 

3380 WASHINGTON ST: 
JAMAICA PLAIN, MASS 




r NOWN the world over as 
the zenith of carburetor 
efficiency. A long list of Ameri- 
can builders of cars, trucks and 
aeroplanes believe this simple, 
plain tube device to be the best 
insurance for permanent carburetor 
satisfaction. 

Zenith Carburetor Co. 

New York Detroit, U.S.A. Chicago 



CANADIUM 

CONSULT US REGARDING ITS ADAPT- 
ABILITY FOR MAGNETOS, MASTER VI- 
BRATORS, CAUTERY KNIVES, COILS, ETC. 
Can interrupt circuit at minimum expense to Pur- 
chaser. 

Years spent in its development. Write us asking 
its uses. Can be used to replace platinum. 

The Electro Metals Products Co. 

Pat.nt.es and Sol. Manufacturers 

1984[East 66th Street Cleveland, Ohio 



MERCER 

MOTOR 
CAR5 



22-73 SERIES 

They follow closely the lines of 
the preceding series, and the only 
changes are in the nature of re- 
finements. 

22-73 Touring 
22-73 Sporting 
22-73 Runabout 
22-73 Raceabout 
22-73 Touring-Limousine 

Literature Matted on Request 

MERCER AUTOMOBILE CO. 

400 Whitehead Road Trenton, N. J. 



Passenger 

and 
Commercial 
Car 
Motors 




4-Cyllnder— 4-Cycle 



Beaver Motors 

Fit Every Demand 

There are BEAVER Motors in a variety of 
sizes, suitable for all pleasure car and com- 
mercial car requirements. Meet all demands 
for power, economy and de- 
pendability. 

Over-head valves. 20% to 25% 
more power than other motors 
of same bore and stroke. 

Write today tor BBAVBJt 
specifications before decid- 
ing on tbe motor to use. 

BEAVER MFG. CO. 

1st 4k Oklahoma Av.., Milwaukee, Wis. 




1 J\r**toM 

Accessories 

prolong the life of the 
tires. Used promptly 
they are the valuable 
"stitch in time." 

Dealers— Take advantage of the 
satisfied trade which results 
from Firestone sales. 

Firestone Tire and Rubber 
Company 

Akron. Obi. 
BnacBMsad DmIu* Emrwktr* 
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Add to Garage Profits by Oxy-Acetylene Welding 

Savings made please your patrons and pay good substantial profits 

PREST-O-LITE 

Dissolved Acetylene 

(Ready-made carbide gas) 
adds to the efficiency and usefulness of 
any good welding equipment. We furnish 
thoroughly high-grade welding apparatus 
for $75.00 (Canada, $100.00). The average 
user will also need gas cylinders at an 
additional cost, and about $10.00 worth 
of welding supplies. Truck and special 
equipment for cutting operations at ex* 
tra cost. 

Send for detail* of Prest-O-Lile Service for 
Oxy-Acctylcne Welding. 

THE PREST-O-LITE CO., Inc. 

The World' 9 Largest Maker* of Dissolved 
Acetylene 

U. S. Main Office &. Factory, 234 Sooedway, Indianapolis 
Canadian Office and Factory, Merritton, Ontario 





HECO 

VACUUM FUEL SYSTEM 

Only One Valve 

Positive Mechanical Action 
No Loss From Evaporation 
Simple Sturdy Construction 



Detroit 



HEINZE ELECTRIC CO. 

Lowell, Mass. 



Chicago 



JoHxis Maiwille 

^ FIRE 
Extinguish* 



Always 
Ready 



SAVES 15% ON 
AUTO INSURANCE 




Electric Auto -Lite 

Starting — Lighting — Ignition 

Electric Auto-Lite equipment for auto- 
mobiles is as famous for the service that 
backs it as for the reliability and economy 
of its operation. 

ELECTRIC AUTO-LITE COMPANY 
Home Office and Factory: Toledo, Ohio 

Now York Detroit Kansas City San Francisco 




A 




The car of a Hundred Quality Features that Is quick on the 
get-away, speedy aa you like and rambles down to the 
merest creep on high. Inspect It today. DEALERS — 
cash In on the big demand for KIsselKars In unallotted 
territory. Write or wire us for details. 

Kissel Motor Car Co. KTSSELIxAI? 

Hartford. Wl.con.ln 1 V^^AO*! YT" V. 




More than a "trade paper"— an institution of service for 
the merchandise and maintenance departments of the car 
and accessory industry. Builds sales — improves service — in- 
creases profits. 

Published weekly, $2.00 per year — Canada and foreign $4.00. 
Subscriptions solicited only from men in the trade. Send 
subscriptions to 

MOTOR WORLD 

239 West 39th Street New York City 
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MOTOR OIL 

"Your Motor's Best Friend" 

Send for Catalog. Dealer.— Distributors, Write 

SEXTON OIL CO., 1173 Peoples Gas Bldg., Chicago, U.S.A. 



7 



DETROITER SIX-45 

The Six of Advanced Construction 

UNIQUE dk i OCA RAPID 
VALUE «p IZOU SELLER 

Detroiter Motor Car Co., Detroit, Mich. 



DC 



-\a 



rocusiNfl 

ADJUSTER 




E.&J. SPOTLIGHT 

Motorists insist on hav- 
ing the best spotlight 
manufactured. DEAL- 
ER: Satisfy your cus- 
tomers by selling them 
the best and latest im- 
proved Spotlight man- 
ufactured. Complete in 
every respect Ready 
to attach. 

Edmunds & Jones Corporation 
Detroit, Michigan 




Electric 
Starting 
and Lighting 
Systems 
SINGLE UNIT and 
TWO UNIT Equipments 

Booklet on Special Ford Equipment 

DYNETO ELECTRIC CO., Syracuse, N. Y. 
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M Complete Line of M 

GREASE CUPS, OIL CUPS 
AND OIL HOLE COVERS 

SPRING SHACKLE BOLTS 

HUB CAPS 
METAL STAMPINGS 

IN LAKGC QUANTITIES 

"Bterltat" Msnafaotorwl bjr "Acorn" 

THE WINKLEY CO., Detroit, MioK. 

Canadian Factory: CANADIAN WTKKLBY CO., LTD., Windsor, Out. 






New 

BALL 




TURE 
INGS 



American Made for American Trade 

QUALITY FIRST 
THE NCW DEPARTURE MF*0. CO. 





Here la the perfect package 
for Parcel Post use. Mall 
samples, parte, small or- 
ders and shipments In 



"BULL DOG" 

MAILING BAGS 



have time and money wasted wrapping, tying 
and tagging packages. Saving In postage 
alone more than pays for bags. Made of 
cloth. Strong, compact. Fasten with draw- 
string. Made In all sizes for all requirements. 
We also manufacture cotton bags for packing 
auto tire cbalns, inner tubes, grease cups, 
ball bearings, etc. Send for prices and full 
information. 

NATIONAL BAG COMPANY 

105 Main Street 
AURORA, ILLINOIS 



Under Nearly Every Hood 

ECLIPSE- BENDIX 
DRIVE 

Transmits Starting Power 
on 125 Makes of Automobiles 

ECLIPSE MACHINE CO. 

ELMIRA, N. Y. 



HAMILTON MULTOMETER 




The Hamilton Corporation, pa" uTsTa! 



I O Accurate Record* — meaa- 
*** ures individual mileage 
for four tires in service and 
spare. Gasoline and oil 
consumption - - car 
speed — trip mileage 
— season mileage — 
Indicates necessary 
adjustments at end 
of eacb 500 and 1000 
miles. 

Made by tbe same 
men who make The Hamilton 
Watch, "Tbe Railroad Time- 
Keeper of America." 

LANCASTER. 



THE METAL OF METTLE 




THE BEST BEARING METAL ON THE MARKET 

Fahrig Metal Is an exceptionally homogeneous tin base copper hardened 
alloy made by our special process from Straits tin and ingot copper. 
We make every pound of Fahrig Metal ourselves and can guarantee Its 
uniformity and quality. Ask Stuts, Simplex. Crane, Wisconsin, Kissell, 
Waukesha, Kelly-Sprtngneld. Beaver, Curtlss and the man who makes 
finished bearings. 

Fahrig Metal Company, 34 Commerce Street, New York 
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MACNETO 

16 N I TION 

U reliable — every championship race of 

1916 was a Bosch Magneto Victory — every one. 
You can have that same reliability of ignition 
by simply insisting on Bosch. 

Be Satisfied Specify Bosch 

BOSCH MAGNETO CO., 220 W.46th St., New York 




PERLMAN 

RIM 

CORP'N 

1790 

Broadway. 

NewYorkCity. 

CONTROLLING 

PERLMAN 

DEMOUNTABLE 
RIM PATENTS 




632% increase in produc- 
tion for 1915-16 over 1914. 
67 different makes of pleas, 
ure ears and trucks are now 
using our products. 
Two large, completely 
equipped plants — Hartford 
and New Britain, Conn. 
Manufacturing exclusively 
Universal Joints and Cone 
Ealublialied lUOU Uuuluw for Motor Cars. 



The Hartford Automobile Parts Co. 

Hartford, Conn. 



MOLTRUP STEEL 
PRODUCTS COMPANY 



Manufacturers of 




HIGH GRADE FINISHED 
CRANK SHAFTS 



BEAVER FALLS 



PENNSYLVANIA 



mmmmmmmm 




SAY W & C 

to your dealer. 

He knows the only shock 
absorber for Fords that 
does more than you ex- 
pect. 

Dealers : Write for ter- 
ritory. 

P. H. WEBBER & COMPANY 

HOOPESTON, ILLINOIS 



Atwater 



I, • For Your Car 

0 11 1 1 1 0 11 Atwater KentM&Works 
S l ' AVri E Philadelphia.U5.A. 
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"All dependable systems 
now use it." 


1" 




■ 


EE 


1 riiiM f 'Hpi 








WARD LEONARD 
ELECTRIC CO. 

MT. VERNON. N. Y.. U. S. A. 




. '■ "' ■ ' ■ ■ ■■ ■ :■' " ■ ' ; 




No Lights! No Spark! NowWhat? 

What If your electrical equipment should fail yon on a black night, sud- 
denly, without warning, on a bad part of the road? Don't let it happen! 
Put a 





MODEL 354 AMMETER 

On Your Dashboard or Cowl 

It is the reliable means of determining the 
proper rate of charge or discharge of your 
battery for various speeds. It enables you 
to determine that the generator Is work- 
ing and that the storage battery Is receiv- 
ing Its proper charge. Write u» I 

Weston Electrical Instrument Co. 
8 Weston Ave.. Newark, N. J. 

23 Branch Offices in the Larger Cities 




IRIDIO-PLATINUM TIPPED 

Screws and Rivets f 



SERVICEABILITY 

Is a distinguishing feature of these 
Screws and Rivets. 

Securely welded Irldio - Platinum 
heads. Standard sizes carried In 
stock. Other styles to order — any 
specifications, any degree of hard- 
ness. 

Write us for prices and full In- 
formation. 



R&fi Platinum Works 

of Roatiler 4 Hasilachtr Chemical Co. 




lOO William Street 



New York 



MOTOP PRODUCT S 



W. C. RANDS, Pres. 

C. F. JENSEN, Vice- 
Pres. and Director 
of Purchases. 

H. H. SEELEY, Vice- 
Pres. and Director 
of Sales. 

D. B. LEE, Treasurer 
and Gen' I Mgr. 

R. R. SEELEY, Pre- 

ftLLMOwri.See.. 



Main Office and Factory, Detroit 
Mich. Factories also at Ann Arbor 
Mich., and WalkerriUe, Can. 
SUCCESSORS TO 

Rands Mfg. Co. 
Vanguard Mfg. Co. 
Superior Mfg. Co. 
Diamond Mfg. Co. 
Universal Metal Co. 



SUNDERMAN $ 



5 



F.O.I. 



Vacuum Carburetor 

Saves 30 to 50% on your Gasoline Bill 

Starts Easily In Cold Weather 

Combine* Power, Quick Pick-up, Fast Getaway, Fleikbilirjr, Safety bom 
Backfire and Operating Economy with a Remarkably Low Price, for any 
ear op to 45 H. P. A Wonder on Ford*. 

DEALERS — Fine Territory Still Open— AGENTS 

SUNDERMAN CORPORATION 

5 Chamber* St. Newborgk, N. T. 

West) rn Sales Office: Detroit, 4U Kresge Bid*. 




On 
Your 
New 
Car— 

Insist on 
ing a "Perry' 
Lock installe 
on your new car be- 
fore it is delivered to 
you. The insurance 
saving alone will pay 
for it this summer. The Only Lock That Thiev.s Won't Touch 



TERRY" 



dealer 
will install a 
on your 
car without labor 
chance. Takes just a 
minute. Makes your 
car thief-proof. For do 
thief ever stole a car that 
waa "Perry Locked.** 



This Is the lock that disconnects the steering wheel. Sold by 
dealers everywhere. 15% to 40% reduction on your Insurance. 

Perry Auto Lock Co., Dept. G, 1238 Michigan Blvd.. Chicago 



BROWN>^MPE 



BROWN — L I PB 
CHOPIN — CO. 



It will pay you to carry Jenkins Vulcan Spriwra 
in stock because you make a good margin of 
profit and at the same time satisfy your custo- 
mers. With yourorder for an assortment of one 
dozen or more, this hardwood display rack sent 
Free. Send for prices-trade discounts. 
.IF-NKINS VULCAN SPRING CO. 

1414 Chestnut St.. St. Louis. Mo. 
Distributing Houses at 

Sumter, S. C, Fort Worth, Tex. 

29 Caldwell St. 708 Commerce St. 

Minneapolis. Minn. Reading, Fenna., 

1024 Hennepin Ave. 538 Franklin Si. 
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FORGINGS 

(Valve) 



Head 
Olameter 

214* 
214" 
2%" 

||: 



Stem Stem Material 
Length Diameter Nickel 



8H" 
♦ 14" 
614" 
714" 
9H" 
614" 
914" 
914" 

12" 
914" 

12" 



%" 
%" 
14" 
14" 
14" 

94" 



314% 
314% 
314% 
314% 
314% 
314% 
314% 
314% 
314% 
314% 
314% 
314% 



Price 
Net 

.50 
.50 
.50 
.50 
.60 
.65 
.60 
.70 
.70 
.70 
.70 
.80 



The above forgings are use- 
ful in all machine shops where 
oversize stems and heads are 
necessary. We can make im- 
mediate shipment of any of the 
above sizes up to 100 each. 

We also maintain in stock for 
immediate shipment forgings 
such as: 

Side Gears 
Differential Plnlens 
Bevel Gear 
Differential Spider 
Rocker Arm 
Transmission Gear 
Axle Shafts 
Propeller Shafts 

No Cold Rolled Stool— only nickel 
Bulletin No. 12 

J. C. Gorey ft Co. 

354 West 54th Stroot, 
New York City, N.Y, 



You Can Enjoy 

This Season's Pleasure of Motoring at a 

FRACTION OF ORDINARY COST 

We Sell Tires 
30% Lower 
Than 1916 Prices 

(Since January tires went up over 40%) 

Better Tires for LESS MONEY 
A Trial Order Will Convince You 

WARNING 

The scarcity of tires makes 
another advance imminent 

ORDER NOW 

G uaranteed New Fresh Stock 



Tires Tubes 

28 by 3... $6.25 $1.75 

SO by 3... 7.70 2.00 

30 by 3'A- 9.50 2.25 

31 by 3^.10.00 2.60 

32 by 314.11.00 2.40 
34 by 3^.12.50 2.45 

31 by 4. ..14.65 2.65 

32 by 4... 14.90 2.80 

33 by 4. ..15.55 3.00 

34 by 4... 15.90 3.15 



Tires Tubes 

35 by 4. .$16.50 $3.35 

36 by 4... 16.95 



34 by 4'A. 17.85 

35 by 4<A. 19.65 

36 by 4i4.19.95 

37 by 4(5.21.70 

35 by 5... 22.35 

36 by 5... 22.55 

37 by 5... 25.15 



3.45 
3.90 
3.85 
3.90 
4.00 
4.15 
4.45 
4.55 
4.85 



10% more for non-skid, 
Double Oversize for 36 by *H Rims 
38 by 5K Clincher, whi le they last- 
Each 



$26.75 
First Grade Used 
TIRES & TUBES 

Good for About 2000 Miles 
Service at a Great Saving 



28 by 
30 by 

30 by 

31 by 

32 by 
34 by 

31 by 

32 by 

33 by 

34 by 

35 by 

36 by 

One 
press 



it: 



Tires Tubes 
3... $3.25 $1.00 
4.O0 
4.76 
5.00 
5.75 
6.00 
6.75 
7.00 
7.76 
8.25 
8.00 
8.25 



1.10 
1.26 
1.25 
1.40 
1.50 
1.55 
1.66 
1.60 
1.65 
1.70 
1.75 



37 by 4 

34 by *A. 8.25 

35 by 4'A. 8.90 

36 by 4'A. 9.50 
bv 41/,. 



Tires Tubes 
.$9.40 $1.85 



1.75 
1.80 
1.90 
1.90 
1.90 
2.00 
2.10 
2.50 
2.50 
2.50 
2.75 



37 by 4I4. 9.75 

35 by 5... 9.26 

36 by 5... 9.50 

37 by 5... 10.00 

38 by 4>A. 13.50 

39 by 5... 15.00 

42 by 41/2.15.00 

43 by 5... 16.00 
10% more for non-skid. 

dollar deposit or sufficient to cover ex- 
charges required with each mail order. 

We Allow Examination 

(Correspondence Solicited) 

AUTO NEEDS CO. 

1602 Michigan Ave., Chicago, 111. 
Goodyear m solid u t"re n Station 

Price List on Request 

Please mention The Automobile when writing to 



tFSjnoj-Ies, Tires 
Charstctt 



g That's What Counts g 
When You Buy ~ 
Our A 

R TIRES & TUBES T 

V BUY NOW! I 

J Prices Are Going Higher 

*"** Don't Hesitate to 

C enlist as one of our Ih" 

thousands of satisfied ^ 

_ customers. ^ 

hi All fresh selected 
stock of standard 
makes. ft 

New New 

Si« Tires Tubes 

P28x3 $6.50 $1.50 rW* 

30x3 7.50 2.00 I 

30x354 9.50 2.25 * 

31x354 10.00 2.50 

L 32x3*4 10.50 2.50 w 

34x3}4 11.00 2.55 If 

31x4 13.75 2.90 M 

32x4 14.50 3.20 

U 33x4 14.75 3.25 

34x4 15.25 3.35 g\ 

35x4 15.50 3.45 \ M 

36x4 16.00 3.50 

S34x4J4 18.25 4.00 _ 

35x454 19.00 4.00 TWT 

36x454 19.50 4.00 1^1 

37x454 20.00 4.00 * ~ 

35x5 19.50 4.00 

36x5 20.50 4.00 

37x5 22.00 4.00 

ADD 10% FOR NON-SKID 

Bargains in Slightly Used and Demon- 
strating Tires 

Used Used 

Sixe Tires Tubes 

30x3 $3.50 $1.35 

30x354 4.25 1.45 

31x354 4.90 1.50 

32x354 5.25 1.50 

34x3*4 5.50 1.60 

31x4 6.25 1.65 

32x4 7.00 1.60 

33x4 7.25 1.70 

34x4 7.75 1.70 

35x4 7.25 1.75 

36x4 7.50 1.75 

34x454 7.90 1.75 

35x4}4 7.90 1.80 

36x454 8.00 1.85 

37x454 9.25 1.90 

35x5 8.00 2.00 

36x5 9.10 2.00 

37x5 9.50 2.20 

Send $1 deposit with each tire ordered. Tires 
will be sent promptly C. O. D., with privilege ef 
examination. Specify style of rim, to avoid delay, 

Tire Repair & Supply Co. 

1429 Michigan Ave. CHICAGO 
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Why Buy 7 
New Parts • 

We WRECK CARS and 
Sell the Serviceable Parts, 
SAVING YOU from 

SO% to 80% 



on 



Parts 
for all Cars 

SPECIALS 

for a limited time only 

BOSCH 
MAGNETOS 
75— D U 4 Set Spark. . .$18.00 

50 — D R 4 and 6 20.00 

75 — D 4 and 6 Single or 

Dual 20.00 

COILS 

Bosch Type A $7.50 

Splitdorf 5.00 

EXTRA SPECIAL! 
500 Genuine 
B-Presto Tanks $5.75 

We wreck from io to 15 cars every 
day and thus obtain 

Hundreds of Slightly Used 

TIRES 

and TUBES 

Which Are Good for Thousand* of 
Miles of Service. 

Prices will interest you 

MAIL ORDERS SHIPPED SAME DAY 

Warshawsky & Co. 

Largest Car Wreckers in Chicago 
1925 S. State St, Chicago, 111. 

TWO PHONES— CAL. 1388! CAL. 6794 



Parts and Repairs 

Auto Parts Co. 

OF CHICAGO 

Submit a few articles and prices as 
proof that goods can be purchased at 
a great saving. 

MOTORS 

Wisconsin 4-cyl. 4}i x T 

head $175.00 

Buda 4-cyl. 40 H P 1 35 .00 

2-cyl. opposed motors 50.00 

WHEELS 

34x4" Baker S. S per set 18.00 

34 x 4" Firestone wheels, Q. D. 

demountable per set 14.00 

36 x 4" Stanwell S. S . . . per set 20.00 

MISCELLANEOUS 

Stromberg K-O-i, new 12.00 

1 cyl. spark coils 1.50 

Square gasoline tanks 1.25 

Jacks for light cars .75 

Mosler spark plugs .25 

Roadster bodies 10.00 

Touring car bodies 15 00 

AUTO PARTS CO. 

We have no branches 

741 W. Jackson Blvd., Chicago, 111. 

To All Owners of 

Maxwell-Briscoe 
Maxwell 6-50 
Maxwell 4-35 
Flanders "Six" 
Stoddard-Dayton 
Everitt 
Brush 
Courier-Car 
Columbia 
Courier Clermont 
Sampson "35" Motor Cars 
Aldan-Sampson Trucks 
The Maxwell Company has transferred to the 
Standard Motor Parts Company the entire Service 
Department on all of the models above listed, and 
all orders for repair parts should be placed direct 
with the Standard Motor Parts Company, New 
Castle, Indiana. 

Better Service will be given then owners than 
ever before, snd msny reductions in repair parts 
prices have been effected. 

ADDRESS ALL ORDERS AND 
INQUIRIES DIRECT TO THE 

Standard Motor Parts Company 

New Castle. 



AUTO PARTS 

FULL STOCK OF PARTS FOR 

MICHIGAN L0ZIER 

MORA R.C.H. DRAGON 

We maintain a complete stock of parts 
for the above cars 

Philadelphia Machine Works 
(7 Laurel Street Philadelphia, Pa. 



WHAT PARTS DO YOU NEED 
FOR YOUR CAR? 

Read this List 

GENERATORS— Delco. cylindrical shape, lighting 
generators, regular price (40.00, our Price $10.00; 
Auto lite generators, 815.00. 

SHOCK ABSORBERS— Hartford— with fitting 

— per set of four, $25.00. 

MAGNETOS— Bosch 4 cyl. D-D high tension set 
spark, 82C.00; Variable spark, $25.00; D-U 4 cjL 
Dual, 123.00: Elsemann 4 cyl. high tension. $25.00; 
0 cyl. high tension with coll, $35.00; Men 4 cyl. 
high tenolon with coll, $30.00 : 0 cyl., $33 00; 
Hemy model S and It. D., $lu.u0; Siuims S-U 4 
and 6 cyl. high tension anti-clockwise, $20.00; 6 
cyl. clockwise, $25.00 ; Splitdorf, many models, 4 
cyl., $10.00 ; 6 cyl., $15.00. 

WHEELS — Front and rear for many makes of 
cars, each, $3.00 ; set of four wheels and five rims 
32 x 344, either Kelsey or Detroit, per set. $23.00. 
AXLES— Front and rear, many sizes, from $15.00 

op. 

COILS— Brlggs 4 cyl., Michigan 4 cyl., Hemy R-D. 
Remy R-L, Hemy 8.. Splitdorf 6 cyl. (low tension). 
Splitdorf 4 cyl., each, $6.00. Remy L. C. Tube 
Coils, $6.00. 

STEERING GEARS— Jacox, right and left hand 
drive, with frame and dash bracket, each. $10.00. 
BODIES— Roadster and touring car — many sixes — 
price from $15.00 up. Send for measurement chart. 
Ford Speedster bodies complete with gas tank. 
$5500. 

FENDERS— Hayes crown fenders for Fords, per 

set, $13.00. Bach. $3.00. 

Write us regarding any parts not listed here. 
Ask for a copy of our Bargain Bulletin. 

Puritan Machine Co. 

All parts for all Cars 
408 Lafayette Blvd. Detroit Mich., U.S.A. 

ALL REPAIR PARTS 

5Ot075%*rW 

We have Motors, Magnetos, Carburetors Axles. 
Transmissions, Crankshafts, Bearings, Gears and 
aU parts for nearly any make car. Below Is s 
partial Hat of cars we nave parts for: 
Cadillac, 1900 to 1018 Bolck. 10-17-27-81 
Chalmers — F K.M., 36-40 Moon. 30-40-45 



Studebaker-Carford 
E.M.F. — Flanders 
Dorrls, 1906, '10 
Peerless, 1906 to 18 
Stoddard. Dayton 
Regal — Stevens Duryea 
Midland-Wayne- Welch 
Henderson — Speedwell 
Stearns 30 to 60 
Kissel 6 — Matheson 
Araplex all models 
Pope Toledo 
Pope Hartford 
Oakland — Set den 
Interstate — Jackson 
Reo, 1008 to '18 
Glide-Warren Holladay 
Locomobile — Knox 



Maxwell, all models to 13 
Packard, 1005 to 1911 
Pierce-Arrow, '07 to '12 
Ohio — Hndson. 20 to S3 
Bergdoll-8taver 
Allen. 15 & 16 — Atlas 
Mitchell, 1908 to '13 
Thomas, all models 
Great Western — R.C.H. 
Oldsmoblle Special Ltd. 
Autocrat Defender 
American TJnderslnnc 

SO to 60— Welch 
Maraion — Carter Car 
Overland 38-40-41-42-46- 
46-M -52-54-35-56-59- 
60-09-71 
Paige 25 & 86 



Special Ditoountt to Dealert and Repairmen. 

Maxwell Bros. Auto Salvage Co. 



3821-83 Olive Street 



St. Louis, Me. 



THE OMMNATOM Or THE 
AUTO SALVAQE BUSINESS 

M AUTO SALVAGE CO., Inc. 

Kanui City, Missouri, 17th and Mais Sts. 
2823-25 locust St., St Losis. Ms. 
314 E. 3rd St., Cincinnati, OMo 
Write to nearett office 

WORLD'S LARGEST 

NEW AND USED 

AUTO PARTS HOUSE 

BETTER SERVICE 

Being national advertisers our business covers the 
entire United States and to facilitate handling of It 
we have opened houses In Cincinnati. Ohio, and St. 
Louis, Mo., each house carrying a stock almost eqoal 
to our ENORMOUS 8TOCK now in Kansas City, and 
inquiries addressed to either of the three bonnes si* 
bandied In such a way that you have THREE In- 
stead of ONE chances of getting what you WANT. 
[50 TO 75% SAVING TO YOU 

Our operating expense is paid ultimately by our 
customers. To tell you about onr business would 
require pages of advertising. To overcome this ex- 
pense, giving TOU the benefit of this SAVING, our 
free catalogue will be mailed you on request. Write 
for it today. DO IT NOW. 

OUR GUARANTEE: 

YOU MUST BE SATISFIED. Any article pur- 
chased from us. which does not In your opinion five 
satisfaction or fit can be returned to us at oar ex- 
pense, and your money will be cheerfully refunded. 

PEUGEOT TYPE Cylinder Head for Fords 

16 Overhesd Valves, Roeker Arms Push Reds. Spe- 
cial Intake Manifold for IV, In. Carburetor. Com 
plete assembled. STS.OO f.o.b. Anderson, tasL 

ROBERT M. ROOF, M. E. 
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TAKE A TIP 
PRICES ARE YET LOW 



NUF CED" 



$20 



HIGH TENSION MAGNETOS— Sims SD 4 ft 1 £ 

dual type, Bosch D4, each. NOW «P 1 V 

BOSCH DU 4 set spark; Mea ; E. Eise- 
niami; & Splitdorf-Diite In 3, 4 and 6 

Cyl.. single and dual 

K. W. H. T. 6 Cyl 118; 4 Cyl $12 

BOSCH ZR 4 dual with type A coll 1*2 

LOW TENSION MAGNETOS $5 to 810 

COILS — Splitdorf, Iteiny. Michigan, etc., each.. $5 

Starters — Generators 

AUTO-LITE STARTERS, $15 ; Delco, $25. 
Gray and Davis, single unit with cut out, $25. 
WESTINGHOUSE starting motor with automatic 
switch and drive sliding pinion, etc., $36. 

Beaver Motors 

4 Cyl.. 40 H.P., brand new $95 

BTJICK model 10 motor, used, good order $55 

Above only a few shots at random from our big 
stock. We can supply your wants for any part 
at lower prices than anywhere In the country. Cleve- 
land, the Auto Center and World Market. 

B PROGRESS AUTO PARTS CO. 

5113 Euclid Are. Cleveland, Ohio 

Motor Bargains 

Motors at much leas money than It would 
cost to fix up your old one. 

Used motors thoroughly overhauled, put In 
perfect condition by the manufacturer as 
follows: 

35 H.P., with carb. and base for mag. ..$96.00 
60 H.P., with carb. and base for mag... 96.00 
S5 H.P., new, with carburetor and base 
for magneto 120.00 

RADIATORS 

We manufacture genuine square tube 
Honeycomb radiators. This type we guar- 
antee will give more cooling surface than 
any radiator made. Prices on application. 

Write for Catalogue on carburetors, horns, 
tops, bearings, steering gears, magnetos, 
coils, and other parts and accessories. 

MOTOR EQUIPMENT COMPANY 

1438 Michigan Ave. Chicago, Illinois 

Pope-Hartford Parts 

Parts for all models of Pope-Hartford 
Pleasure Cars, Trucks and Public 
Service Cars— made from the original 
drawings and patterns, with the 
original tools, fixtures, etc. — complete 
stock always on hand, prompt and 
satisfactory service. 

The Hartford Motor Car Company 

410 Main Street, Hartford, Conn. 

STOCK, TRANSMISSION 
AND DIFFERENTIAL 



for over 100 MAKES OF CARS 

Obsolete Orphan and Current models. General line 
of repair parts for old Maxwell cars, at old list price. 

NO SECOND-HAND PARTS OR JUNK 
OUR PARTS ABSOLUTELY NEW 

DEALERS AND REPAIRMEN, get our price 
list, and make a profit on your repair parts. 

AUTO GEAR & PARTS CO. 

295 Marietta St., Atlanta, Ga. 
M4 8* Aw., N. T. 14(1 S. Michigan Aram, Cfaicaf*. UL 



SATE HONEY ON YOUR PARTS 
Part* for all makes of cars sold at one-quarter the 
original price. Buyers of all makes of wrecked cars 
In any condition. It will par yon to Inveatlgate- 

Yorkvllle Auto wreeltlnar Co. 
502 B. 84th St. N. Y. City 



AUTOMOBILE PARTS 

SAVE 50% AND MORE 

WE HAVE PARTS FOR MOST ALL STANDARD 
MAKES OF CARS. WRITE US YOUR NEEDS. 



M F 30 Krlt 
Maxwells Q.F.K.04AA 
Overland, 38, 42, S3 
Packard 1906 to 1909 
Henry & Franklin 
Bulck, 10. 17, 19 & 25 



Regals 1909 to 1914 
Cndlllac 1909 to 1912 
Mitchell 1907 to 1912 
Flanders 20 Warren 30 
Cole 30 Hudson 20 

GLIDE Stoddard-Dayton 



Engines, Gears, Bearings, Axles, Crank Shafts, Cyl- 
inders, Transmissions, Hubs, Wheels for most any 
make of car. We will trade engines with you. 

AUTO PARTS CO. 
4120 Oltve Street St. Lonli, Mo. 

No connection with any other Auto Parts Co. 



WE CAN DELIVER 
THE GOODS 

200 shaft Drive rear axle9, ea.$25.oo 

200 front axles, ea 8.00 

100 pr. Racing seats, pair 9.00 

1000 tail lamps, ea., B & N 1.00 

400 Spark Coils, ea 1.25 

150 Gal. Body Polish, gal 1.75 

Send for our List 

U. S. AUTO SUPPLY STORES CO. 
859 Woodward Ave., Detroit, Mich. 



Spring Bargains 

Touring Bodies W6.00 

Rear Aries .. . 26.00 

Electric Headlamps Pr. 5.00 

Oas Headlamps .Pr. «.00 

Gasoline Tanks Ea. 1.00 

Electric Horns Ea. 1.09 

Shock Absorbers for Fords (Set of 

4) Set. 4.80 

Machine Hammers (4-oz. to t lb). .26 to .60 

Jacks for Fords •?» 

Primary Cable Ft. .03 

6" Combination Pliers U 

Write for catalog and prices. 

THE M & M COMPANY 
Cleveland, Ohio 



K-R-l-T 
OWNERS 

We have sole possession of all patterns, 
engineering records, etc., from which Krit 
cars were made. We alone can furnish 
prompt, accurate and dependable service 
on Krit repairs. Address all mail the same 
as always to the 

Krlt Motor Car Co. 

DETROIT. MICHIGAN 

SAVE 

50 to 75% 

ON 

REPAIRS 

For Most Any Make. 

Auto Wrecking Co* 

We tear 'em up and sell the pieces. 
13th and Oak, Kansas City, Mo. 

AUTO AND TRICK WHEELS 

Rebuilt and Repaired. Quick Service. 
All Makes of Rims. 
Wire Wheels Repaired. 
Chicago Wheel * Rim Co. 
1862 Indiana Ave.. Chicago. III. 



RADIATORS 

Our new Honeycomb radiators still 
continue to occupy the high position 
established in the trade, by virtue of 
excellent workmanship, design, proper 
cooling capacity and durability. Send 
your radiators to us for repairs, and 
deal directly with manufacturer. 

AUTO RADIATOR MFG. CO. 
764-66 W. Van Buren St., Chicago, III. 

BIG OFFER 

New Bosch NU-4 Magnetos. . .$19.50 

New Simms S-U-4D 25.00 

Connecticut Ignitions complete 
with switch 9.00 

NICHOALDS CO. 

422 Grand River Detroit, Mich. 

ANOTHER GREAT PURCHASE 
Supply Stock of the Kinmore Mrs;. Co. 

Demountable wheels for Ford Cars, per set. . . .$8.00 

80 x 8 Wheels for Ford Cars, each 75 

SO x 3 Inner Tnbea, each 1.50 

30 3 3U Inner Tubes, eacb 1.75 

Marvel Vulcnnlsers, each 1.50 

2" Milwaukee mufflers, eacb 1.00 

Delivery Wagon Bodies, each 20.00 

Breeze Carburetors, each 8.00 

Stromberg Carburetors, each 6.00 

Rayfleld Carburetors, each 9 00 

Rumble or Racing Seats, per pair 8.00 

Solid tire truck wheels, per pair 10.00 

Full elliptic springs, each 75 

Send for Our Bargain Sheet 
AUTO AUCTION CO. 
S17-B19 W. Jackson Blvd., Chicago, III. 

ALL. TYPES OF BEARINGS 
The New Departure Service Station* 

THE GWILLIAM COMPANY 

Engineers — Specialists In Bearings 
Bearings for Orphan Cars 

New York, 2 Columbus Circle (68th St. at 
Broadway) 
Philadelphia, 1J14 Arch St. 

KRIT OWNERS 

We furnish quick service on all engine, clutch trans- 
mission, differential front and rear axle steering 
gear, wheels, steering knuckles and cones, fenders, 
frames and body parts from original Krlt Stock. 
For all models from 1909-1015 Inclusive. 

MOTOR CORPORATION 
1300 Race St. Philadelphia, Pa. 

GUARANTEED PARTS 

■t 1 -t> List Prloe 

Packard 30-08 to "12. Pierce 4 & 8 cyl. 508 to '12. 
Cadillac 4 cyl. 10 to '14. Bulck. all models. 

BOSCH MAGNETOS 
All types of slightly used magnetos at your price. 
Guarantee them right. Your money's worth or your 
money back. 

E. W. SAUNDERS 
27 Stanhope St. Boston. Mass. 



FOR TRANSMISSIONS AND DIFFERENTIALS 

Writs our Sales Department about your require- 
ments 

SERVICE GEAR & MACHINE CO. 

Reading Pennsylvania 

MAGNETOS, CARBURETORS 

and Parts of All Kinds 

All types of magnetos from $ 5 op. Oet them while 
they last. Parts for all makes of cars on band. 
Sold at 50 per cent less than regular prices. 

ROCHESTER AUTO SPECIALTY CO. 



135 Culver Road 



Rochester, N. Y. 



ATTENTION— FORD OWNERS 
Valves ground sod carbon cleaned $2.00. 
All work guaranteed. 
Ford Service Co. 

Herman Vedlti. Manager. 
Telephone. Spruce 1812. 2121 Vine St. Phils.. Ps. 



Please mention The Automobile when writing to Advertisers 



Digitized by 



Google 



108 



THE AUTOMOBILE 



EXCLUSIVE OWNERS 
of the ORIGINAL Service Departments of 
American Motors Co. 
Marlon Motor Co. 
Herreshof Motor Co. 
L-P-C Motor Co. 
DeTamble Motors Co. 
We have no agents or branches. 
American Motors Parts Company 

Indianapolis, Indiana 

SAVE 50 TO 75% 
ON PARTS 

Pope-Hartford, Columbia, Reo, Bulck. Over- 
land. Chalmers, E. M. F., and all others. Splltdorf, 
Remy and Elsemann magnetos from 15 to $10. Or- 
ders shipped within 24 hoars. 

Connecticut Auto Parts Co., Inc. 

1070 Main St. Hartford. Conn. 

STODDARD DAYTON PARTS 

and 

prinC FOR ALL MAKES OF CARS 
l»IVr\i\0 SEND IN YOUR OLD ONES 

THE DAYTON AUTO PARTS CO. 

Successors to DAYTON AUTO REPAIR CO. 
Mi Wast 52nd Street 1623 MeCaa St. 

Now York City Kansas City. Mo. 

FIRESTONE-COLUMBUS 
AND COLUMBUS-ELECTRIC PARTS 

We are the only Arm supplying parts for the above 
cars. Having purchased the original service depart- 
ments from the New Columbus Buggy Co. who suc- 
ceeded the Columbus Buggy Co. All parts new and 
prompt service guaranteed. 

Columbus Buggy Parts Co. 
Columbus, Ohio 

IMPERIAL OWNERS 

We have sole possession of all patterns, engineer- 
ing records, etc., from which Imperial cars were 
made. We alone can furnish prompt, accurate and 
dependable service on Imperial repairs. Address all 
correspondence and orders to the 

IMPERIAL AUTOMOBILE PARTS CO. 

DETROIT, MICHIGAN 

MICHIGAN OWNERS 

We have sole possession of all patterns, engineer- 
ing records, etc., from which Michigan cars were 
made. We alone can furnish prompt, accurate and 
dependable service on Michigan repairs. Address all 
correspondence and orders to 

MICHIGAN MOTOR CAR PARTS CO. 

DETROIT. MICHIGAN 

D A DTC For All Makes 
iHIX 1 O Riff Bargains 
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4000 MILES 

GUARANTEED ON 

Hercules Tires 



Bay Your PARTS From VS 
and save money. Touring Cara, 
Chassis and Trucks from *100 to V2.0OO. 

Large Stock of All Parts. 
PACIFIC MOTOR CAR EXCHANGE CO., 
210 Went 54th St., Mew York. 

REPAIR PARTS FOR 

FORD CARS 

Well made. 
Write for our list to-day. 
ACME MFG. CO. 
148 Chambers St., New York 

Works: Boon ton, N. J. 

AXLES AND WHEELS $12.78 

Sarven patented ball bearing highest grade hickory 
wheels, 32" high, 1%" spokes, No. 13 flange specially 
high and riveted, riveted rims 114", equipped with 
Kelly-Springfleld rubber tires, for sale, with axles 
H4*, ball bearing spindles and 56" tread. Rims 
and hubs Brewster green, yellow striping. One axle 
and two wheels $12.78. Immediate shipment. 

SORLIEN CEILING BED COMPANY 
410 6th Ave., South, Minneapolis, Minn. 

ELECTRIC HORNS 
$100 each 

Mail Orders Solicited 

JANDORF AUTO CO. 

1761 Broadway 
New York 

Dept. A-4 



RIMS— ALL NEW AND OLD TYPES 
and parts for all makes of rims. Get my prices on 
spare rims, locking rims, side rings, for any make 
of car. Quick service. Free rim Information. 

KASTNER RIM CO. 
2128 Michigan Ave. Chicago, 111. 

REPAIRS AND ADAMS TRUCKS, MARION, 
PABTS AMERICAN CNDERSLUNG, 

FOB ALL R1DEB-LBWIS, NTBEBG, 
MODELS WAVERLY ELECT BIO 

V. A. LONGAKEB COMPANY . 
Catalogs Free Indianapolis, Ind. 



ALL REPAIR PARTS FOR OLD 
cars on hand for Immediate shipment. Gears, com- 
plete Cylinders, Rear Axles, Transmissions, Carbu- 
retors and Magnetos. Write us first. 

DOUGHERTY THE PARTS EXPERT 
184S No. 19th St., Philadelphia 



MAGNETOS 



MARION FOR ALL MODELS 
Marion-Stutz Motor Car Co. 

1480 Michigan Avenue Chicago. III. 

Any make. Slightly used. 
8a ve 50 to 75%. Bosch 
high tension magnetos 
from $15 np. 
Herbert Aucoek 
222 Columbus Ave., Boston, Haas. 

DADTC Service Prompt D A DTC 
Iftfl 1 O Prices right lAR I O 

Our stock is one of the largest in the country. We 
can fill your needs now. Select stock of used cars 
always on band. Abllaky Auto Sales Co., 
2754 E. 66th St., Cleveland, Ohio. 

WONDER MOTOR 

For antes, trucks and tractors, 2S.6 B.P. 
four cylinders. FORD parts mar be used 
for repairs. An engine for hard service. Writs 

for bulletin. 

Elbrldare Engine Co.. Rochester, N. Y. 



FORD RACERS 

Undenting your ehassla for speed 7 
Parts and drawing, $16 
Interstate Rubber Co. 

$69 North 15th St.. Philadelphia. Pa. 

AUTO TOPS RECOVERED 

with any material desired and returned la twenty- 
four hours by express. Workmanship guaranteed. 

M. ES. WHITE 
110 8. BUte St. gyracoae. N. T. 

PARTS — 75 % OFF LIST PRICE 
Motors from $25.00 and up. Magnetos, colls, car- 
buretors, geare, bearings, and all other parts, at 

Jour own price. All makes In stock. We specialise 
n used tires. 

NIAGARA AUTO WRECKING CO. 
470 Niagara St.. Buffalo. N. T. 

DEMOUNTABLE RIMS FOR FORDS 
(Set of four wheel, 5 rims sad wrench) 
Natural Snlih, $14.50; Lamps (2 electric head, * oil 
side, 1 oil tail), set of five, $7.60. 

LONDON AUTO SUPPLY CO. 
2S40 Wabash Arcane. Chlcaare 

Matheson 

~M » era TO # aaS FRANK F. MATHESON 
M. «□! K M. 59 Wilkea-Barre, Pa. 



AUTO ENGINES * MAGNETOS 

Hupp 20, $45; Everett 30. $45; Flanders 20, $45; 
Mitchell, $50; Bulck Model 17-24-34. $76 each; 
Model 30 with transmission, $00. Bosch Magnetos 
type D, $15; D. R.. S1R.50: D. U., $20. 

JOHNSTON 
West End Pittsburgh, Pa. 

STORAGE BATTERIES 

For any make of car. Repairs by experts to any 
type of tiattery. generator or starter. 

Storasre Battery Service Co. 
2 W. Preston St., Baltimore, Md. 
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MAGNETO ^ e P" y highest prices because we fj 



ps. 

- m , use it ourselves. 

POINTS Checel Jewelry Co., H 

207 Clearance Bldg. Cleveland, Ohio T 



Tires 



NEW BLEMISHED TIRE BARGAINS 

(8,500-Mile Guarantee) 

80x3 $ 6.00 84x4 $12.60 

80x3% 7.50 86x5 17.00 

We Double Tread your old tires and guarantee per- 
fect satisfaction. Give us a trial. 

For recovery.. 80x5 $4.00 80x814 $4.60 

84x4 $6.00 

Non-Skid 10% extra 
UNEEDA TIRE CO. 
262 Halsey St. Newark, N. J. 



READ OUR LIBERAL GUARANTEE AS 
FOLLOWS! 

// a tire fails to run 4,000 miles toe will re- 
place it with another tire for % regular price. 

Plain Non-Skid Tubes 

28x3 $6.80 $7.20 $1.82 

30x3 7.20 7.60 1.93 

30x3% 9.30 9.75 2.16 

32x3% 10.70 11.20 2.27 

34x3 % 11.95 12.55 2.42 

31x4 14.35 15.10 2.97 

32x4 14.60 15.35 3.07 

33x4 15.25 16.00 3.14 

34x4 15.55 16.25 3.2J 

35x4 16.36 16.95 3.33 

86x4 16.85 17.25 3.S7 

34x4% 20.80 21.85 4.05 

35x4% 21.60 22.70 4.16 

36x4% 21.90 22.95 4.17 

37x4% 22.70 23.80 4.27 

36x5 24.95 26.15 4.97 

37x6 25.85 27.15 5.07 

Specify When Ordering; Whether 

Clincher, D. Clincher or Straight 
Side. 

ALL GOODS SHIPPED C. O. D — PROMPT 
SHIPMENTS. 

LIVE DEALERS GET OUR MONEY- 
MAKING PROPOSITION TODAY. 

Hercules Tire Co. 

1789 Broadway New York, N. Y. 

2128 S. Michigan Ave., Chicago, III. 

AUTO TIRES 

GUARANTEED 





Non- 






Non- 


Size 


Plain Skid 


Site 


Plain 


Skid 


28x3 . 


. $5.95 $8.85 


34x4 . 


.$12.95 


$13.95 


80x3 


. 6.60 7.50 


35x4 . 


. 13.45 


14.96 


80x3%. 


. 7.96 8.95 


36x4 . 


. 13.95 


15.50 


81x3% 


8.35 9.40 


37x4 . 


. 14.90 


15.95 


82x3% 


8.95 9.90 


34x4%. 


. 16.95 


18.96 


34x3% 


. 9.60 10.45 


35x4%. 


. 17.45 


19.46 


86x3% 


. 10.45 11.85 


36x4 % . 


. 17.95 


19.95 


30x4 


. 11.20 12.10 


37x4%. 


. 18.45 


20.45 


81x4 


. 11.45 12.60 


35x5 


. 19.45 


21.95 


82x4 


. 11.95 12.95 


36x5 . 


. 20.25 


22.96 


88x4 


. 12.46 13.60 


37x5 . 


. 20.45 


23.25 




Good proposition for dealers. 






Mall orders promptly filled. 




We Ship 0. O. D. 


Express charges prepaid. 




STAR TIRE CO. 





614 North Broad St., Philadelphia, Pa. 

Popular Tires 

30x3 Non-Skids $5.95 

30x3}$ Non-Skids 6.95 

New Fresh Stock 

Express charges prepaid to destination 
on shipments of four tires or more. 

These special prices on Ford sizes only: 
no adjustments made at these figures. 

POPULAR TIRE & RUBBER COMPANY 
988 8th Avenue New York City 

AUTO ADVICE rRCC 

How to Cut Yonr Tire Bills in Half 

Price List of Penn Double Tread Tlrea 
ALWAYS KEPT IN STOCK 



Plain 
Size Tread 
80x3 $5.00 



30x3 
31x3: 
32x314. 
34x3%. 
32x4 . . . 

33x4 9.00 

34x4 9.50 

35x4 10.00 

36x4 10.00 



6.60 
7.00 
7.50 
8.50 
9.00 



Non- 
Skid 
$6.00 
7.00 
7.50 
8.00 
9.50 
10.00 
10.00 
10.50 
11.00 
11.00 



Plain 
Slie Tread 
32x4%.. .$10.50 
33x4%... 11.00 
34x4%... 12.00 
35x4%... 12.00 
36x4%... 13.00 
37x4%... 13.00 

34x5 14.00 

35x5 14.00 

36x5 15.00 

37x5. 



Send for full information. 
PENN DOUBLE TREAD TIRE CO. 
8 South Washington St., Wllkes-Barre. Ps. 
Telephone 2876 W., Wllkes-Bsrre. 



Non- 
Skid 
$11.50 
12.00 
IS 00 
13.00 

14 00 
14.00 
15.00 

15 00 
18.00 
16.00 
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TIRES AND TUBES 

We can Save You Money on 
NEW AND USED TIRES AND TUBES 

May Wet Quote You Prictt? 

Armstrong Tire & Rubber Co. 
1336 Michigan Ave. ' Chicago, IU. 



ACORN TIRE CO., INC. 

1S4T Michigan Ave., 
Chicago, IU. 

We can save 7011 money on all 
Standard Brand Urea. 

Write lor Special Prlcea. 



DOUBLE TREAD TIRES 

Guaranteed 30OO Miles 

Order from us and save money 

Non- Nod- 

8ise Smooth Skid Site Smooth Skid 

$6.00 $6.80 84x4 $9.00 $10.00 

7.00 8.00 86x4 H 10.00 12.00 

8.00 9.00 87x9 11.00 12.00 

All orders sent C. O. D. 

10% deposit required. 
JAFFE BROTHERS 

2 BO -West 54th Street, New York City 



80x3 %. 
82x8 H. 
83x4 . . . 



REBUILT TIRES. ONE-FOURTH PRICE 
Will ran 5.000 miles and more 

80x8 $4.50 82x35a... $5.75 84x4 $7.75 

80l$H-.. 5.50 30x4 7.50 85x4Vt--. 9.50 

All sixes; send $1 deposit, bal. 0. O. D. Rellner 
free. Chicago D. T. Co., 1233-37 Wabash 
Ave., Chicago. 

Reduce Your Tire Bills by using oar 
DOUBLE TREAD TIRES 

SO z 8% $6.00 34 x 4 $8.00 

36 x 414 $10.00 

Write for Illustrated Catalogue and Price List to 
B. Linen A Co., 261 W. 54th St.. New York 



Rebuilding and Repairing 

CYLINDERS 
REGROUND 

OVER 500 PATTERNS 

Always in Stock 

Our Expert Mechanics and our Highest Grade 
Equipment are your guarantee for highest class 
workmanship. 

Our Special Light Alloy Pistons 

Will Give You Mora Power— Mora Speed 

Auto Engine Works 

ST. PAUL, MINN. 

Scored Cylinders 

REPAIRED 

With a SILVER NICKEL ALLOT 

Fmed Electrically by Patented Process. 
No Warping No Grinding 

or Enlarging of Bora 

L. LAWRENCE & CO. 

(Established 1882) 
SERVICE BRANCHES 

Hew York, N. Y 540 West 4Sth St. 

Newark, If. J 283 Halsey at. 

Detroit, Mich 1246 E. Jederssi 

Chlcag-o, III 1S22 MIcblarnn Ava. 



CYLINDERS REGROUND 
Including new pistons and rings, any slxe, $6 par 
cylinder. All work guaranteed. Quick shipment. 
Fords, complete, $10. 

Neupert Ufa;. Co. 
82 Lark St. Buffalo, N. T. 



Cylinder Grinding 
Pistons and Rings 

LARGEST BECAUSE BEST 

Sand for Prica List 

Houpert Machine Company 

351 West 52nd Street 
New York, N. Y. 

CYLINDERS REGROUND 

ALUMINUM ALLOY PISTONS 
Will Increase speed and power, reduce vibration and 
eliminate carbon trouble. 
SPECIAL PROPOSITION FOR FORD 
CARS 

Set of 4 pistons, connecting rods, wrist *qf 
pins and the best leak-proof ring on the In Jj-J 
market for ^»sw«w 

Get our prices on regrrlndina; cylinders 
and tor ALUMINUM ALLOY PISTONS. 
Overate* PUtom, Pint, Rings and Bathing* 

PRECISION AUTO PARTS CO. 

244 West 49tb 8 tret New Tork City 

ALUMINITE PISTONS 

Alumlnlta Pistons will put six-cylinder smoothness 
Into a four-cylinder motor, glye more power aad 
quicker getaway. In asking prlcea, state nuke, 
model and year. EXPERT MOTOR BUILDING — 
Piston Rings, Cylinder Grinding;, alsa 
Piston Pins, Alamlnlte Connecting 
Rods and Racing- Motors. 

GREEN ENGINEERING CO., Dayton, O 

CYLINDERS REGROUND 

Including; new pistons and rings for $5 to $10 
per cylinder. We also can furnish Aluminum 
Alloy or Light semi-steel pistons at slight 
advance above cast Iron. 
Special Ford regrindlng- $10 per set. 
Manufacturers of Pistons and Rings 
CROWN MACHINE SHOP 
Crown Point Indiana 

CYLINDERS REGROUND 
by the best and most accurate machinery and fitted 
with McCadden Light Grey Iron 100% lighter pistons 
and leokless rings. Six-cylinder efficiency In a four- 
cylinder motor. 

McCadden Machine Works 
St. Cloud. Minn. 

FORD CYLINDERS HBBORED 

Specialist with IT years' experience. All work 
absolutely guaranteed. Fully equipped shop. Quick 
service. Write for prices. 

GEO. H. DEECHER 
611 North 3rd St. Reading. Pa. 

CYLINDER GRINDING 

We make new pistons, rings and pins. Regrind 
crankshafts. Fully equipped Machine Shop with 
Hydraulic Press. Expert workmen. All work guar- 
anteed. H. S. Anderson Auto Repair, 211- 
219 N. Sheridan Ave.. Pittsburgh, Pa. 



Magneto — Service Stations 
BOSCH MAGNETOS 

and other makes 

All hlgfh tension, brand new, fully 
guaranteed 2O0 In lot, all types. 
Special Sale Prices. 

Double spark $08 to $120 

Single spark $28 to $78 

Advise us about your requirements. Reducing 
stock. The above prices only while they last. 

First class repairs by experts, rigidly Inspected, 
work guaranteed. 

MEINERT MAGNETO SPECIALTY CO. 
1216 Prospect Ave. Cleveland, O. 

Tel. Bell Prospect 2393 J 

D E L C O 

We repair Delco aystems rapidly and accurately. 
Full stock of parts carried. Express and mall orders 
receive Immediate and careful attention. 
Delco Repair Co., 244 W. 49th St., N. T. City. 



MAGNETO REPAIR WORK 

Careful attention given to all magneto work. Long 
experience and personal attention is the reason for my 
success Orders promptly returned. Satisfaction 
guaranteed. All MKT'Z parts carried In stock. 

A. H. COMPTON, 4807 N. Broad St., 
Phone. Wyoming 670 Philadelphia, Pa. 

MAGNETO SPECIALISTS 
Save magneto troubles by consulting us. Expert 
overhauling at $3. Standard parts always In stock. 
READING IGNITION CO. 

131 Madison Ave , Reading, Pa. 



Storage Batteries repaired. Starting; and 
LlRhtlnsr systems overhauled. Magnetos repaired. 
All work guaranteed. Distributors Philadel- 
phia "Diamond Grid" Batteries and Peco spark plugs. 
Agents wanted. General Battery Serv- 
ice Co., 117 Beatty St., Pittsburgh, Pa. See Joe, 
the battery man. 



Magnetos, Starters and Generators 

firomptly repaired by experts. Factory parts carried 
n stock. Service Station for Bilur and North Bast 
apparatus and U. S. L. Storage batteries. 

Emeis Manufacturing Co. 
217-221 Iowa St. Davenport, Iowa 

STARTING, LIGHTING, MAGNETO, 
BATTERY 

Repairs of all makes. Guaranteed. Prompt return 
shipment. Oldest In the business In city. Writ* 
your needs. P. F. BARTLBY 

Baum and Beatty Sts., Pittsburgh, Pa. 

MAGNETO EXPERT 
Send your magnetos, colls, starters, generators or 
any electrical part of your car to me for repairing. 
Magnetos also remagnetised. Satisfaction guaranteed. 
PETER HETTRICH 
064 Ellicott St., Buffalo, N. Y. 

WE REPAIR 

magnetos, coils, battery systems, starting and light- 
ing systems and generators, also rewiring. In net 
everything that is electrical on an automobile or sta- 
tionary engine. Electric Service Station, 
108-117 N. Division St.. Buffalo. N. Y. 

MAGNETO SPECIALISTS 
All makes of Magnetos Repaired. Our work satis- 
fies the most exacting. All work guaranteed. 

Newark Magneto Repair Co. 

28 William St. Newark, N. J. 



Supplies and Accessories 
WORLD'S LARGEST SUPPLY HOUSE 

Our stock of supplies and accessories Is the 
largest In the world. We can supply you with every- 
thing yon need at prices that are away below what 
you are paying. 

Stromberg and Sehebler carburetors, 
springs, transmissions, axles, motors, 
bodies, radiators, steering gears, mag- 
netos, coils, horns, etc. 
Money cheerfully refunded on anything that Ir 
unsatisfactory. 

Our PRICE WRECKER catalogue contains 8,000 
big bargains — GET A COPT. 

TIMES SQUARE AUTOMOBILE CO. 

Largest Automobile Supply House In the World. 
B6th Street and Broadway 1210 Michigan Ave. 
New Tork Chicago, 111. 

TANKII cuts gas bills. 25% more power. Ron- 
Injurious, engine troubles eliminated. Trial 
quantity for SO gallons 60c. Tablet form — no 
measuring — no waste. AGENTS' chance for 
permanent, profitable business. County tights 
given. Write now for proposition. 

TANKII CHEMICAL SALES CO. 
884 High Awe. Cleveland, O. 

MONOGRAMS AND INITIALS 

Decalcnmanla Transfer Initials and mono- 
grama. Ton apply them on automobiles while they 
wait; making $1.38 profit on $1.60 Job; free 

Sirticulars. Auto Monogram Supply Co., 
ept. 3, Niagara Bldg.. Newark, N. J. 

AGENTS, GARAGE OWNERS 

Get our plan for monogra turning autos. Big profit. 
Clean business. Universal demand. 

Western Motorists Accesorlea Co. 
Cheyenne Wyoming 



Carbureters 



ALL SEASON'S RECORDS 

made with 

SCHEBLER EQUIPMENT 

Why not get a Schebler Model R Carbureter for 
your car? Our exchange proposition makes it easy. 

J. C. NICHOLS 

Direct Factory Distributor 
1673 Broadway Now York 
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Patents and Patent 
Attorneys 



'pie Qeoiing J-Jouse 

JUST PUBLISHED 



R. MORGAN ELLIOTT & CO. 
PATENT ATTORNEYS 
Mechanical, Electrical and Chemical 
Expert* 
746-754 Woodward Building, 
Washington, D. C. 

C. L. PARKER, Patent Attorney 

Formerly member Examining Corps, U. S. Patent 
Office, McGlll Building, Washington, D. C. 

Pamphlet of Instruction aent upon requeat. 



Patents Procured by a Former Examining 
Official Automobile Division U. S. Patent 
OtHee. NORMAN T. WHITAKER 

Attorney at Law and Mechanical Engineer 
14 Leant Bids., Waablngton, D. C. 

Inquiries Invited 

PROTECTIVE PATENTS PROCURED 
PROMPTLY 

Our books telling bow to obtain and realize there- 
from sent on request. Trademarks registered. 

ROBB & ROBB 
802-306 Southern Bldg.. Washington, D. C. 



Help & Situations Wanted 
MEN WANTED 

As makers of high grade automo- 
biles and leading manufacturers of 
Flour Mill Machinery, we are nearly 
always in need of high grade En- 
gineers and Mechanics usually em- 
ployed in the manufacture of products 
of this nature. We wish to solicit 
correspondence from applicants for 
positions in the above or allied 
branches of employment. 

NORDYKE & MARMON COMPANY 

Indianapolis, Indiana 

Mechanical Engineer 

having; had 12 years' experience In the design 
of pleasure and commercial vehicles of all 
types and capacities, desires connecUon with 
going concern. Broad experience in all 
branches of engineering. 

Box D528, care of The Automobile. 

FACTORY OR PRODUCTION MANAGER 

High grade young man with fifteen years' experi- 
ence In manufacturing automobiles and tools. At 
present factory manager of one of the beat known 
concerns in the Middle West. Wishes to change. 
Address Box D 821, care The Automobile 



Motorists' Books 

Send (or Free List 

of Popular, Practical, Mechanical 
books of instruction on motor craft 

for the 

Amateur and Expert 

Chaa. C. Thompson Company 
503 Plymouth Court, Chicago, III. 

REIN'S 

AUTOMOBILE RECORD 

COMPLETES THE AUTO OUTFIT 

Ask for descriptive circular. 
Sold by stationers and auto, clubs. 
Rain'i Itilomi 1201 CHESTNUT ST., 

items systems, dept.a,phila.,pa. 



Storage Batteries Simplified 

By VICTOR W. PAGE, M. E. 

A comprehensive treatise devoted entirely to 
secondary batteries and their maintenance, 
repair and use. 
This is the most up-to-date book on this sub- 
ject. Describes fully the Exlde, Edison, 
Gould, Willard, U. S. L. and other storage 
battery forms in the types best suited for 
automobile, stationary and marine work. 
Nothing of Importance has been omitted that 
the reader should know about the practical 
operation and care of storage batteries. No 
details have been slighted. The Instructions 
for charging and care have been made as 
simple as possible. 250 Pages. Very Fully 
Illustrated. Price $1.50 net 

How to Run an Automobile 

By VICTOR W. PAGE 

This treatise gives concise Instructions for start- 
ing and running all makes of gasoline automobiles, 
how to care for them, and gives distinctive features 
of control. Shows the control groups of all popular 
makes of automobiles and describes every step for 
shirting gears, controlling engine, etc. 

Thoroughly Illustrated, price S1.00 

THE MODEL T FORD CAR, ITS CON- 
STRUCTION, OPERATION AND REPAIR. 

By Victor W. Page. This Is a complete Instruction 
book. All parts of the Ford Model T Car are de- 
scribed and illustrated ; tbe construction Is fully 
described and operating principles made clear to 
everyone. Every Ford owner needs thla practical 
book. 1017 Edition. TS illustrations, 800 pages 
2 large folding plates. Price, 91.00 

AUTOMOBILE REPAIRING MADE 

EASY. By Victor W. Pag*. A thoroughly practical 
book containing complete directions for making re- 
pairs to all parts of the motor car mechanism. 
Written In a thorough but non-technical manner. 
Thla book contains sneclal Instructions on tire re- 
pairing and rebuilding. Latest timing practice 
Eight and twelve-cylinder motors, etc., etc. You 
will never "get stuck" on a Job if you own this 
book, 1.000 specially made engravings on 500 plates. 
1,056 pages. 11 folding plates. 1917 Edition 

Price, $3.00 

THE AUTOMOBIT.TST'S POCKET COM- 
PANION AND EXPENSE RECORD. By 

Victor W. Page. Thla book la not only valuahv 
a convenient cost record but contulna much Informa- 
tion of value to motorists. Includes a condensed 
digest of auto lawa of all States, a lubrication 
scbednle, hints for care of storage battery and care 
of tires location of road troubles, anti-freezing so- 
lutions, horsepower table, driving bints and many 
useful table8 and recipes of Interest to all motorists. 
Not a technical book In any sense of tbe word. Just 
a collection of practical facts In simple language for 
the everyday motorist. Price, Sl.OO 

QUESTIONS AND ANSWERS RELATING 
TO MODERN AUTOMOBILE CONSTRUC- 
TION, DRIVING AND REPAIR. By 

Victor W. Page. A practical self-Instructor for stu- 
dents, mechanics and motorists, consisting of thirty- 
seven lessons In the form of questions and answers, 
written with special reference to tbe requirements 
of the non-technical reader desiring easily under- 
stood explanatory matter relating to all branches of 
antoraoblllng. A popular work at a popular price. 
650 pages, 392 Illustrations, 3 folding plates. 1917 
Edition. Price, $1.50 

STARTING. LIGHTING AND IGNITION 
SYSTEMS. By Victor W. Pag*. A practical trea- 
tise on modern starting and Ignition system prac- 
tice. Includes a complete exposition of storage 
hnttery construction, care and repair. Explains all 
types of starting motors — generators — magnetos and 
all ignition or lighting system units. Nothing has 
been omi'.ted. no details have been slighted. 500 
pages, 297 specially made engravings. 1917 Edition. 

Price, SI. BO 

MODERN GASOLINE AUTOMOBILE, ITS 
DESIGN, CONSTRUCTION AND REPAIR. 

By Victor W. Pag*. The most complete, practical 
and up-to-date treatise on gasoline automobiles, ex- 
plaining fully all principles pertaining to gasoline 
automobiles and their component parts. It contains 
the latest and moat reliable information on all phases 
of automobile construction, operation, maintenance 
and repair. 850 pages. 000 Illustrations. 12 fnldlmr 
plates. Price, $2.B0 

AUTOMOBILE WFLDING WITH THE 
OXY- ACETYLENE FLAME. By M. Keith 
Dunham. Explains In a simple manner apparatus to 
be used, Its care and how to construct necessary ahop 
equipment. Proceeds then to the actual welding of 
all automobile parts, in a manner understandable by 
everyone. 167 pages, fully Illustrated. 

Price, Sl.OO 

Any of these books sent prepaid on recelnt of 
price. Free new 1917 catalogue of Practical Books 
sent free on request. 

The Norman A. Henley Pub. Co. 

2-4-6 W. 45th St. New York 



THE AUTOMOBILE 



Schools 



Learn The Mail Order Business 

A complete course In the mall order business, con- 
sists of 20 lesson correspondence course, compiled in 
book foim. Explains tbe method and plana of oper 
atlon of 40 highly successful, different kinds of mall 
order concerns. Explains letter writing, successful 
selling plans, advertising, postal laws, etc. Price 
formerly $10.00. Now sent postpaid upon receipt 
of $1.00. 

SWEENEY PUBLISHING COMPANY 
1508 Military Ave. Omaha. Nel>. 

ATKINS0N AUTO 



SCHOOL 



The moat thoroughly equipped Automobile School la 
New York — unlimited course $55. Graduates placed 
In positions. Day and Evening sessions. Write fat 
booklet W. 

235 West 50th Street 

Near Broadway New York City 

________ ,„.««„_«,. 

"How to Succeed in tbe Automobile Business," os 
application — $40,000 equipment — eight Instructors- 
actual work, repairing and driving — Day and even- 
ing classes. Greer College of Motoring, 
1456 Wubash Ave., Chicago. 



Machinery 



! 



Especially Designed for the Garage M an 

Our 15" x 6' lathe with gap bed will 
swing a 20" flywheel easily. Why buy 
a big lathe or send your big work 
out when ours will do both large and 
small work? 

Particulars on request. 

MAYDRITE MACHINERY CO. 

Bergen and Kearney Area. Jersey City, N. J. 

FOR BALD ~™ 

BRYANT THREE SPINDLE CHUCKING 
GRINDER (like new) 

CLEVELAND 2 » " AUTOMATIC SCREW 
MACHINE (latest type) 

We also buy new and used machine tools. 
NEW JERSEY MACHINERY EXCHANGE 

21-23 Mechanic Street NEWARK. H. J. 

Manufacturers' 

Opportunities 

AGENCIES DESIRED 

for n hlo-h-class line of Automobiles 
and Automobile Accessories, Tires, etc., 
by efficient corps of ronng snleanea 
of Ionac experience In automobile line 
to cover State of New Jersey and ad- 
jacent territory. Hisrhest financial re- 
sponsibility. Bank references arlTea. 
J. J. Rafferty 
Nail. Slat. Bank Blag., 81 » Bread Si., NEWARK, N. J. 

SALES ENGINEER— Eight years' successful sell- 
ing experience in automobile and electrical Indus- 
tries ; graduate M. E., who supplemented technical 
training with thorough study of modern business 
methods (especially advertising and selling) : well 
connected and acquainted In Philadelphia and Ne» 
York territories. Wishes to locate with flnancially 
strong concern offering a real future. Address Box 
D 928. care The Automobile. 

Radiator & Lamp Repairing 

RADIATOR REPAIRS— Lowest prices: prompt 
attention to all orders. Hooda, fenders, tanks and 
windshields made and repaired. Most efficient shop 
Id Greater New York. Work called for and delivered. 
The United Asia Radiator «* Unp 
Shop, Inc., 868-802 Bedford Ave., Brooklyn, N. Y. 
Phone 958 Williamsburg. 

RADIATORS Dnllt and Repaired. We are 

specialists In radiator repairing, automobile painting, 
alBO manufacturer* of fenders, tanks and all sheet 
metal parts. All orders attended to same day as re- 
ceived and have personal attention of proprietor. AD 
work guaranteed. Berarer Automobile Com- 
pany, 2 Ocean Parkway. Brooklyn. N. Y. 
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Storage and Shipping 



■UIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIU: 



Automobiles Boxed for 



Export 

INC., 



HENRY C. GRIFFIN & CO. 

143-149 Varick St. 

New York City 



Phone mil} Spring 



P. BRADY A SON CO. 

Trucking and Storage. Automobiles and Bodlei 
Stored. Automobiles boxed for Export. 
5S2-BS8 West BSth Street New York 
Telephone 8340 Columbus 

JAMBS RILEY A SONS 

Est. 1870 ... 
Storage ot Automobiles and Bodies excluslyely. 

40,000 square feet. 
282-290 East 135th 8t.. Bronx. New Tort, N. T. 
Tel. 8804-3012 Melrose. 



Welding 



Atlas Wei din* A Cnttlnsr Plants. SOO.OO 
to $350.00. Guaranteed best on the market or 
money refunded. We weld and machine ready to re- 
place broken crnnkxbnfts, crank cases, stripped or 
broken genrn cylinders, etc. All welds guaranteed 
«qusl of new ports. Atlas Welding Works, 
42 Ells. Are,, Railway, N. J. 

ALUMINOID — $2 POUND 

A special alloy for repairing broken ALUMINUM 
PARTS. Applied with Gas or Gasoline Blow Torch. 
Stronger than original casting. 

No Prs-Heatlrur — No Warpin« — No Crack! na 

Sample Bar— W pound— -J1.00 
SU NDERLAND MACHINERY CO.. Omaha, Nab. 

OXY- ACETYLENE WELDING 
Weldlnsr and cnttlnsr apparatuses and acet- 
ylene (generators. Write for Catalog and prices. 
Hamilton Weldlnsr A Mfg. Co. 
Hamilton, Ohio 



Portable Oarages 



GLOBE BUILDINQ COMPANY 

Wood and Steel Sectional and Portable Buildings 

For All Purposes 
Send for Catalogue Plans furnished 

13-21 Park Row, Now York City 



Miscellaneous 



DEALERSi Do your own monogrammlng with our 
transfer letters. They are durable, artistic, easily 
applied and alwnys ready. Catalog on request. 
MOTORISTS' ACCESSORIES CO. 
Mansfield, Ohio. 



Mailing List 



AUTO MAILING LISTS 

Any classification from any state in Union. Guar- 
anteed. Lowest prices. Monthly supplements. 
Write for price list. C. W. DYRD CO., 712 Tirst 
National Bank Building, Durham, N. 0. 



MANUFACTURERS' 

ATTENTION! 

If you have on hand a discontinued line 
of axles, wheels, or parts ; in fact, mate- 
rial of any kind that is not being used 
for present manufacturing purposes, it will 
be to your advantage and profit to per- 
mit our Clearing House Department to 
help you turn it into cash. We are in 
touch with buyer and seller, and our Serv- 
ice Department will be glad to confer 
with you on this subject 

THE AUTOMOBILE. 
CLEARING HOUSE DEPARTMENT, 
239 West 39th St.. New York. 



Automobile 
Starting and Lighting 




By H. P. MANLY 



A Non-Technical Explanation of the 
Construction, Upkeep and Principles of 
Operation of the Electrical Equipment 
of Automobiles. 

Designed especially for the electrical 
worker, whether expert or novice. 
Special attention is given to methods 
of adjustment, care, testing and trouble 
location, with special reference to the 
armature, brush, charging system, cir- 
cuit breaker, commutator, cut-out, 
dynamo, fields, fuses, lamps, lighting 
switch, regulation, starting and wiring. 



§. The following chapter headings show the scope of the 2 

= work: I. Electric Lighting and Engine Starting Equipment. § 

= II. Lighting Dynamos and Starting Motors. III. Storage E 

E Batteries. IV. Lamps and Wiring. V. Control Parts. = 

= VI. Dynamo and Motor Drives. VII. Current Measuring = 

= and Indicating Devices. VIII. Starting and Lighting = 

5 Troubles. = 

= 302 pages. 128 Illustrations. Pocket size. Leather, gold § 

E stamping, red edges. Postpaid $1.50 = 

= Cloth, ink stamping, postpaid $1.00 = 



5 BOOK DEPARTMENT = 

1 THE CLASS JOURNAL COMPANY I 

= 239 West 39th Street New York | 
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Office and Salesroom 
Equipment & Supplies 




What Does Your Printing Signify 

Every piece of printed matter that bears your name creates 
an impression. 

If the impression is good it will aid materially in creating a 
desire on the part of those addressed to do business with you. 

This fact applies with equal force to your letterhead, and 
also to your advertising literature. 

You cannot get away from that impression. It is a fixed 
immutable law of human nature. 

Our constructive suggestions have been adopted by a number 
of prominent firms whose printing impresses by its excellence. 

If we can do the same for you you will be the greater gainer. 

A postal will bring someone who can discuss your require- 
ments intelligently — and from a constructive standpoint. 

BERKOWITZ & PROPER 

Creator of Good Printing 
64-68 FULTON STREET NEW YORK CITY 

PLAY FAIR 
WITH YOUR BUSINESS 



Isn't it worth something to 
create an impression in the mind 
of the recipient of your letter 
oyer and above your written 
message? Nothing can do this 
better than steel die embossed 
stationery — and the extra cost 
over type printed stuff, if you 
sent out fifty letters per day, 
would be about 1 0 cents. Play 
fair with your business; adver- 
tise it by using good stationery. 
Look over our samples. The 
only time to do so is now — 
write us for anything engraved 
— business or social. 

AMERICAN EMBOSSING CO. 

192-196 Seneca St. Buffalo, N. Y. 

GRAND RAPIDS 

DISPLAY CASES 

have been adopted as the standard method 
for displaying accessories by many of the 
finest equipped garages in the country. Illus- 
trations and prices upon request. 

Grand Rapids Show Case Co. 
Grand Rapids, Mich. 



"WE ARE PREPARED" 

to handle your order for engrsred 

Wedding Invitations or Announcements 
TOWER BROS. STATIONERY CO. 

23 West 23rd Street New York 

Samples Gladly Submitted 

P Color A Half -ton* ADVERTISING 
• ■ • COMPOSITION 
rinting t^ts^t. 

Phone AFFERTON 406-426 

9063 Chelsea PRESS West 31st St 

INCREASE YOUR SALES 

by using Betta Fac-Simlle Letters. 
Quick and Dependable Service. 
TROBf BETTA PRESS, 108 Fulton St., N. T. 



WHY NOT ADVERTISE 
UNDER THIS HEADING 
FOR RESULTS 



From Everywhere 

in the trade there comes a demand for better sys- 
tems, newer furniture, up-to-date machinery, 
attractive fixtures, new ideas. 



Dealers, Salesmen, Garagemen, Repair- 
men, Tiremen, Manufacturers 

all are working for more progressive business 
methods and looking around for the necessary 
furniture, fixtures, machines snd systems- 



Car Owners 

are learning to appreciate the convenience and 
economy of patronizing the attractive up-to-date 
places. 



For these reasons and in line with the policy of 
THE AUTOMOBILE, and our other publication* 
—MOTOR WORLD and MOTOR AGE— to en- 
courage any forward movement in the motor car 
field, we are, in this issue, opening a new depart- 
ment for the sale and purchase of Office and Sales- 
room Equipment and Supplies. 



It is hoped that this department will be of ma- 
terial assistance to the trade by providing a quick 
and easy method of purchasing all things needed. 



AUTOMOBILE 

239 W. 39th St., New York 
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*idvertisers in this section have facilities at thei 
AUTOMOBILE SPECIAITIES OFAIX KINDS MANUFAC 



—J — — . — 

sal to take on additions 
SO ON CONTRACT BASIS 



on corat 

rtitint Ratet on 
Request 



SEND YOUR ORDERS 

FOR 

DROP FORGINGS 

TO 

John Obenberger Forge Co. 

West Allis, Wis. 

FIELDCO 

Leather, Paper and Fibre 
Washer* and Packings 
All shape* All sizes 

For all classes of automobile work 
Samples and quotations promptly submitted 
upon receipt of specifications. 

R. B. Field * Co. Worcester, Mau. 

GEARS— GEARS 

MACHINE PARTS — MACHINE ASSEMBLING 
J ICS — FIXTURES— TOOLS 

Quick quotations on receipt of bine prints. 
GENERAL MACHINE WORKS 
Contract Manufacturers 
York, Pn. 

SERVICE PARTS 

GEARS— SHAFTS 

We manufacture and diatrlbnta the following parts: 
Transmission Gears, Countershafts, 
Slide Shafts, Differential Gears, Axle 
Shafts, Piston Pins, etc. 

SERVICE GEAR ft MACHINE CO. 

Reading;, Pa. 



CAMS! 
BROACHING ! 

Let us figure on your requirements 

MAYDRITE MACHINERY CO. 

Bergen and Kearney Ave*. Jersey City, N. J. 

Radiator, Metal Body and 
Mud Guard Manufacturing 

Fully equipped plant ready to manufacture 
in quantities. Highest class workmanship at 
reasonable prices. Prompt service. 

Call or write for quotation*. 
Camden Auto Radiator Co. 
H. Z. Cutler, Proprietor 
509 Arch Street Camden, N. J. 

SCREW MACHINE PRODUCTS 

We Specialise on 

AUTOMOBILE PARTS 
such as 

Spark Plus- Shells and Bushings— Castel- 
lated Nuts— Spring; Shackle Bolts— S. A. 
E. Cap Screws 

We shall be glad to quote on your requirements 
for any parts that can be turned from bar steel tt* 
to 2Y«- diameter. 

Crittenden Manufacturing Company 
Boston, Mass. 

If You Want PARTS 

Of Any Kind Manufactured 

Communicate with THE INTERESTS 

back of this advertisement, stating 
your requirements, as we are so situ- 
ated to serve you to advantage. Ad- 
dress Box C710, care of Contract 
Dept., The Automobile. 



WE SERVE THE BEST MFRS. 
WHY NOT YOU? 

Maximum quality, minimum cost. High grade tools, 
Bpeelal machinery, llgs dies, fixtures, gauges. Mod- 
ern, sanitary plant. Thoroughly trained mechanic*. 
Carroll Service is second to none. 
Get our estimates. 

THE CARROLL, ENG1IVKERING CO. 
324 Xenla Ave., Dayton, O. 

THE BIEHL IRON WORKS, Inc. 

Reading, Pennsylvania 
Special facilities tor metal truck bodies, 
iron and steel forgings and steel plate work. 
Prompt service. 

Send blue prints and let us quote you 
prices. 

HUNDREDS 

of machine shops are 
ready for contract 
work. 

Tell us your needs, and we will 
find the shop that will handle 
the work for you. 

THE AUTOMOBILE 
CONTRACT WORK. DEPARTMENT 

239 West 39th Street New York 



NOTICE OF ANNUAL MEETING 

Take notice that the annual meeting of the stockholders of the 
Commercial Vehicle will be held at the office of the company, No. 239 
West 39th Street, New York City, on Wednesday, May 23, 1917, at 
eleven o'clock a. it., for the purpose of electing directors and the 
transaction of such other business as may properly come before the 
meeting. 

E. M. COREY, Secretary. 
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Auto Heel Rest for Fords 

SUe 5" 1 7* x %" 
Made of frosted aluminum with i In. 
plain edge— protect* the rubber mat on all 
Ford models. Locales the heel for botn 
clutch and brake pedals— wtll not flatten or 
wear thru. 

A neat, useful foot rest, sold by al) deal- 
en, at $1.00 each, or will be sent postpaid 
on receipt of the price. 

We also make the Auto Heel Rest which 
has been used so extensively on other cars 
for the same purpose. 

Dealers -Send for circular and trade dis- 
count. Made only by 

J. U LUCAS A SON, Bridget*.*, Conn. 



ENGINEERS 

Are you having trouble with springs? 

50 years' experience in designing and manufacturing com- 
mercial vehicle springs. 

THE E. R. MERRILL SPRING CO. 

526-532 W. 28th Street New York City 

Established In 1803 



NOTICE OF ANNUAL MEETING 

Take notice that the annual meeting of the stockholders of the 
Class Journal Company will be held at the office of the company, 
No. 239 West 39th Street, New York City, on Wednesday, May 23. 
1917, at ten o'clock A.M., for the purpose of electing directors and 
the transaction of such "other business as may properly come before 
the meeting. , 

E. M. COREY, Secretary. 
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When Time Counts 



The thoroughness of our organization together 
with the size and facilities of our plant assure 
prompt delivery of SAE Standard Cap Screws, 
SAE Semi-Finished Nuts, SAE Castellated Nuts, 
as well as 




Automatic Screw Machine Products 

When time is an important factor with you it 
would be well to remember this fact. 

Remember 1 When placing an order with the 
Corbin Screw Corporation you are placing it with 
an organization qualified both by experience and 
capacity to fill orders in the shortest possible time 
with products of the highest quality. 

We shall be glad to submit quotations and ad- 
vice on delivery upon receipt of blue prints and 
specifications. 

We also manufacture Cap and Set Screws, US 
threads, Machine Screw standard ASME, Ma- 
chine Screw Nuts, Wood Screws, Stove Bolts. 
Tire Bolts, Thumb Screws, Thumb Nuts, etc. 

The Corbin Screw Corporation 

The American Hardware Corporation, Su ccm or 
NEW BRITAIN, CONN. 
BRANCHES! Now York Chicaco Philadelphia 

Makers of Corbin-Brovm Speedometers 





Engineers of Motor Cars or Parts 

will find many of their problems solved in the 

Schatz "Universal" 
Annular Ball Bearing 

This internationally standardized bearing sustains suc- 
cessfully no less than 50 per cent of its rated radial 
capacity In thrust load In either direction and without 
adjustment of any kind. Send for catalog and data sheets. g 

The Federal Bearings Co., Inc. j 

26 William Street Poughkeepsie, N. Y. § 
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THE ADVERTISERS' INDEX is published as a convenience and not aa 
« part ol the advertising contract. Every care will be taken to index 
correctly. Ho allowance will be made for error* or failure to insert. 



A 

Advance Felt &. Specialty Cutting Co 96 

Albaugh-Dover Co 113 

Aluminum Casting Co 71 

American Bronze Co 64 

American Lead Pencil Co 55 

American Sheet <t Tin Plate Co 113 

Anderson Motor Co 65 to 68 

Atwater Kent Mfg. Work* 103 

B 

Baker Co., R. &. L 98 

Bay State Pump Co 62 

Bearings Co. of America 101 

Beaver Mfg. Co 99 

Bosch Magneto Co 103 

Bossert Co 96 

Boaton Blacking Co 97 

Bound Brook Oil-Leas Bearing Co 77 

Brown-Llpe-Chapln Co 104 

Burd High Compression Ring Co 103 

C 

Central Steel Co H« 

Champion Ignition Co 93 

Chase & Co., L. C 

Clark Equipment Co 60 

Continental Motor Corp Front Cover 

Corbin Screw Corp 114 

Cortex Co 97 

D 

Detrolter Motor Car Co 101 

Doehler Die Casting Co 61 

Dueaenberg Motor Corp 60 

Du Pont Fabrlkold Co 94 

Dyneto Electric Co 101 

E 

Eclipse Machine Co 102 

Edmunds &. Jones Co 101 

Elsemann Magneto Co 63 

Electric Auto- Lite Co 100 

Electro Metal Products Co 99 

F 

Fafnlr Bearing Co 72 

Fahrlg Metal Co 102 

Federal Bearing Co 11* 

Firestone Tire dV Rubber Co 99 

Frasse & Co., Peter A 115 

Fulflo Co 01 

Fulton Motor Truck Co 98 

G 

Q. <£. O. Mfg. Co 92 

General Electric Co 73 

Geuder Paeschke & Frey Co 80 

Glbson-Hoillster Mfg. Co 99 

Grip-Tight Holder Co 98 

Grossman Mfg. Corp., Emll 98 

Gulf Refining Co 06 

Gurney Ball Bearing Co 83 

H 

Halladay Co., L. P 91 

Hamilton Corp 102 

Hartford Auto Parts Co 103 

Hartford, E. V., Inc 53 

Hawthorne Mfg. Co 101 

Helnze Electric Co 100 

Hess- Bright Mfg. Co 58 

Hide, Leather A Belting Co 78 

Houk Mfg. Co 75 

Hupp Motor Car Co 88 

Hyatt Roller Bearing Co 69 

l 

Indiana Rubber & Ins. Wire Co 101 

J 

Janney-Stelnmetz & Co 96 

Jenkin Vulcan Spring Co 104 

Johns-Manvllle Co 100 

Johnson & Sons. S. C 51 
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Reason No. 1 

Won't Get Out of Order 



The strong, simple, com- 
pact construction of 

BRITTON 

Priming Cups 

insures their being always in work- 
ing order. 

Made of two inseparable parts. 
Can't work loose, get lost, or get 
out of order. 

They do not become leaky with 
wear. 

Write us for prices and 
discounts. Their price is 
very reasonable. 

Peter A. Frasse & Co., Inc. 

417-421 Canal St., New York, N. Y. 

The Britton priming cups and the Britton 
drain cocks work on exactly the same 
simple principle. Week after next look for 

Reason No. 2. 





Friction starts Grinding before 
Grease begins Lubricating 

Common grease needs heat to soften it before it can lubricate. 
The parts grinding together must furnish this heat in the shape 
of friction. Meanwhile these parts get no lubrication. And Fric- 
tion — getting a good start — is never caught up with by grease. 



TRADE MARK 



P' OSTEMO IN 



NONMiD OIL 



UNITED STATES 



1TENT OFFICE 



Lubricates Instantly- and Always 

NON-FLUID OIL lubricates the second your car moves from 
rest — and every minute it is in motion. Doesn't give friction a 
chance to start. It never melts, never leaks out, is much purer 
and longer lasting than any grease you can buy. 

If you buy lubricants on the same basis that you buy tires — 
purely on service, you'll ask for NON-FLUID OIL every time. 
Get "K-00 Special" grade for gears; "K-oo" grade for bear- 
ings. Sold at your dealers in orange-colored cans only. 

Write for a free booklet, "Lubri- 
cation of the Motor Car." 

NEW YORK & NEW JERSEY LUBRICANT CO. 
1 65 Broadway New York City 
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THE POINTS OF STRESS-AND 

A CATHO N STEELS 




OUR PRODUCTS 

"Agathon" Special Analyses 
"Agathon" Vanadium 
"Agathon" Silico Manganese 
"Agathon" Chrome Nickel 
"Agathon" Chrome Vanadium 
"Agathon" Nickel Steels 
"Agathon" Chrome Steel 
"Agathon" High Carbon 
Shipping Facilities — 3 Railroads 



FOR every part of an automobile 
where strength is required 
Agathon Steels are the most suitable. 
They are made to withstand strains. 
The exhaustive tests we make at every 
step in their manufacture insures this. 
And re-orders mean you get exactly 
the same quality as your first order, 
for we take a test bar of every heat 
that is carefully filed for future use. 

An automobile is a thing of strains; and the 
crank and drive shafts come in for their share. 
Here is where Agathon Steels will fit for the 
automobile manufacturer. 

Specify Agathon Steel and your worries are 
over for it is made to withstand hard usage. 

Why not try Agathon Steel? 



THE CENTRAL STEEL COMPANY, Massillon, Ohio 

Detroit Office: 326-27-28 Ford Bldg. Cleveland Office: Kickox Bldg. 

F. Walter Guibert, District Representative The Hamill-Hickox Co., District Representative 

Chicago Office: Room 1370, Peoples Gas Building, 122 South Michigan Blvd. 

A. Schaeffer, District Representative 

Philadelphia Office: 902 Widener Bldg. General Export Agents 

Frank Wallace, District Sales Manager J. E. Dockendorff & Co., 20 Broad St., New York, N. Y. 
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Profit By Experience 




The great railways of the world, masters in 
transportation equipment, employ a oncpiece, 
standard round bar load'carrying axle on power' 
ful locomotives and heavy freight cars. 

The Russel Internal Gear Axle is the only 
American made shaft drive axle using a stand' 
ard round bar load'carrying axle. 

Profit by the experience of the masters in 
transportation equipment — and specify a Russel 
axle on your next motor truck. 
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